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A   Run number (start of interval) (see Table D3) 

B Run number (end of interval) if interval of the same data import formula continues 

through multiple runs (see Table D3) 

c Blade chord, in. 

cd Duct chord, ft 

cj Correction constant for the specific parameter (j—correction constant number)  

(see Table D5) 

d Fan diameter, ft 

D Drag, lb 

Fp Propulsive force, wind axis, lb 

FM Figure of merit 

i  Point number (see Table D6) 

J Propeller advance ratio, v∞/nd 

L Lift, lb 

Li, Di Lift and drag values from Point i (see Table D5) 

n Number of the second Zero Point in a specific run (see Table D6) 

n  Fan speed, rotations per second 

N Fan speed, rotations per minute 

P Fan shaft power, hp 

q Free-stream dynamic pressure, lb/ft
2
 

qi q value for the same point (i—point) (see Table D4) 

r Blade radial location station, in. 

R Blade radius, in. 

ri Raw Point i from run/point (see Table D5) 

Ri Raw Point i from run/point (see Table D5) 

tk Averaged aero tare correction for the same duct angle configuration (k—duct angle 

configuration) (see Table D4) 

T Thrust, lb 

T Temperature (see Table D1) 

v∞ Free-stream measured wind tunnel speed, ft/sec 

x Nondimensional blade station, r/R 

X Interval start point from Run A (see Table D3) 
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Y Interval end point from Run B (see Table D3) 
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WIND TUNNEL PERFORMANCE TEST OF A DUCTED FAN SYSTEM 

Tomas Narbuntas,
*
 Sarah Conley, Kristen Kallstrom,

†
 and Anita M. Abrego 

Ames Research Center 

 

SUMMARY 

An experimental research campaign was completed on a full-scale ducted fan to determine its 

performance characteristics. The fan is representative of a configuration that could be employed in 

an urban air mobility (UAM) personal air taxi design. An experimental test of an isolated, annular 

ducted fan was performed in the U.S. Army 7- by 10-Foot Wind Tunnel at NASA Ames Research 

Center. The five-bladed, fixed-pitched duct fan was 38 inches in diameter with a 10-inch chord. The 

testing measured the effects on ducted fan performance as a function of fan RPM, wind tunnel 

airspeed, duct angle of attack, exit vane flap length, flap deflection angle, and duct chord length. 

Axial, transition, and forward flight cruise conditions were replicated and investigated. Research 

data were acquired from the wind tunnel scales using the LabView wind tunnel data acquisition 

system. Several research data channels were used to establish and monitor operating conditions. 

Separate health monitoring channels were used to ensure safe operation of the test hardware. Several 

of these health monitoring channels were also used for safety of flight real-time monitoring during 

testing for safety purposes. During post-processing, standard wind tunnel correction techniques were 

applied to the raw test data (weight and aerodynamic tares). Zero Point data taken before and after a 

data run were applied to correct for temperature effects in the measured data. The data from this 

wind tunnel test were originally reported by Abrego and Bulaga [1]. The reader is encouraged to 

review that reference as a definitive summary of the test program and a discussion of the important 

findings. The reader should also note that much of the written content of this report comes directly 

from Abrego and Bulaga’s paper [1]. 

 

INTRODUCTION 

Ducted fans, or shrouded propellers, hold promise as devices for high-static-thrust propulsion 

systems. When compared with an isolated propeller of the same diameter and power loading, ducted 

propellers typically produce greater static thrust. In addition, the ducted fan system offers a 

supplementary safety feature attributed to enclosing the rotating fan in the duct, therefore making it 

an attractive option for various advanced unmanned air vehicle (UAV) configurations or for 

small/personal air vehicles, as discussed by Moshier and Bulaga [2]. In static conditions, the lift due 

to the fan acts vertically. Air is drawn into the duct and divides at a stagnation point. The duct cross 

section acts like an airfoil where the resultant lift vectors of the duct are strongly canted towards the 

center of the duct. The vertical components of the vectors provide additional duct lift. In 

translational flight, the free-stream airflow adds more complexity to the flow field. On both the 

upstream and downstream edges of the duct, the stagnation point moves towards the oncoming flow. 
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The upstream side of the duct operates at a higher angle of attack, increasing the magnitude of the 

upstream lift vector. In addition, the downstream side of the duct operates at a lower angle of attack, 

decreasing the magnitude of the lift vector. The combined vectors result in a net increase in duct 

translational lift. However, they also result in a pitching moment on the duct’s leading edge and a 

horizontal force in the free-stream airflow direction, referred to as duct translational drag.  

 

Early ducted fan research showed benefits gained by ducting or shrouding a propeller in static 

conditions as reported in 1931 by Stipa [3]. Sacks and Burnell completed guide nozzle research for 

hydraulic and aeronautical propellers [4]. In the 1960s, hover and forward flight performance 

characteristics for a wing-tip-mounted, 4-foot-diameter ducted fan were reported by Mort and Yaggy 

[5,6]. On the same model, duct exit vanes and horizontal stabilizers were studied as methods to 

alleviate longitudinal trim and control problems by Yaggy and Goodson in 1961, and the 

performance effects of changing fan blade angle for 0-degree duct angle were reported by Mort in 

1965 [7,8]. The aerodynamic characteristics of a 7-foot-diameter ducted propeller were reported for 

variations of power, free-stream velocity, blade angle, and duct angle of attack [9]. A comprehensive 

performance study analyzed a large number of model variations, indicating the shroud exit area ratio 

as the more dominant design variable [10]. NASA Ames Research Center and Millennium Jet Inc. 

have collaborated on an experimental investigation to study the performance characteristics of a 

ducted fan, representative of that on the SoloTrek XFV [2]. The goal of this effort was to determine 

the duct performance for variations of fan and duct geometry, for both axial and forward flight test 

conditions. This data report presents all archival data from the test program conducted in CY 2000. 

This report attempts to fully document the test hardware, the data acquired, and the post-test data 

processing using original documentation from the test program. This report relies heavily on the 

description of the test initially reported by Abrego and Bulaga [1]. 

 

TEST FACILITY 

The U.S. Army 7- by 10-Foot Wind Tunnel at NASA Ames Research Center is a closed-circuit wind 

tunnel that has a 15-foot-long test section that is 7 feet tall and 10 feet wide. The side walls are made 

of plexiglass, steel, and wood. The ceiling and the floor are made of plexiglass and steel. The facility 

is used for subsonic wind tunnel testing and has a maximum flow speed of 200 knots. A six-bladed 

28-foot-diameter fan drives the system, and it is powered by an 1800-horsepower electric motor. 

Yaw angles between –180 and 180 degrees can be reached using the turntable in the center of the 

test section floor.  

 

TEST DESCRIPTION 

INSTALLATION 

Figure 1 shows the test installation of the ducted fan in the 7- by 10-Foot Wind Tunnel at NASA 

Ames Research Center. The picture was taken looking upstream from the rear of the test section 

with the model positioned at a duct angle of attack, α = 90 degrees (fan thrusting downstream). 
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Figure 1. Ducted fan test installation in the NASA Ames 7- by 10-Foot Wind Tunnel. 
 

The model was rigidly fixed to a support cradle that was mounted to the wind tunnel turntable. The 

fan was attached to the drivetrain through a splined connection (similar to a gear on a shaft that 

transfers torque) in the fan hub. The main support arm and two streamlined support arms provided 

duct support. The pre-existing model drivetrain and the desire to locate the duct near the center of 

the test section resulted in the model support cradle and motor being exposed above the tunnel floor. 

The fan was driven by a 125-horsepower, water-cooled electric motor through two right-angle 

gearboxes. The wind tunnel turntable provided duct angle-of-attack changes. Figure 2 illustrates the 

hover/axial flight (2a) and forward flight (2b) test orientations. At a 0-degree duct angle of attack, 

the fan faced the port side of the wind tunnel test section (Fig. 2b), and the motor and main gearbox 

(mounted on the wind tunnel turntable) were underneath and downstream of the duct fan. 

 

Figure 2. Ducted fan model orientation: 2a. Hover/axial flight orientation, α = 90 deg, with thrust 

direction downstream as indicated by red arrow; 2b. Forward flight orientation, α = 0 deg, with 

thrust direction indicated by red arrow, and α = –20-deg thrust direction indicated by orange 

arrow (note that α = –20 deg only indicates direction of duct, not support structure). 
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MODEL 

The model consisted of an annular duct with a five-bladed, fixed pitch fan. The duct had a 38-inch 

inner diameter and a 10-inch chord (Fig. 1). The duct was supported by the primary support tube 

housing the fan drive shaft (fan azimuth = 0 degrees) and two streamlined support tubes (fan 

azimuth = 120 and 240 degrees). Baseline model parameters and variations in model geometry are 

shown in Table 1.  

 

As a result of manufacturing defects, the fan tip clearance was not constant along the duct 

circumference. Tip clearance variations included 0.123 inch at the top and 0.207 inch at the bottom 

of the duct. The smallest tip clearances were 0.065 and 0.060 inch at the 4 and 7 o’clock positions, 

respectively. The entire setup weighs approximately 450 pounds: 50 pounds for the ducted fan with 

its associated support structure and drivetrain, 100 pounds for the support cradle, and 300 pounds for 

the motor. Figure 3 shows a cross section of the duct/fan hardware configuration used in this test. 

 

 

Table 1. Model parameters. 

Component Parameter Baseline Variation 

Duct Inner diameter 38 in.  

Chord 10 in. 15 in. 

Duct length (chord/diameter) 25.4% 50.7% 

Expansion angle 6 deg  

Fan No. of blades 5  

Diameter 37.8 in.  

Hub/Fan diameter ratio 0.211  

Blade angle control Fixed pitch  

Blade angle at tip 14.5 deg  

Tip clearance (clearance/diameter) 0.07 to 2.4%  

Roll vane Chord 3 in.  

Flap chord 1 in. 2.25 in. 

Flap angle 0 deg ±40 deg in 10-deg increments 

 

 

 

 

Figure 3. Ducted fan layout.  
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The power source is connected to the lower gear in the main gearbox. A composite driveshaft, 

connected to the main gearbox by a universal joint, transmits power out to the satellite gearbox. An 

aluminum shaft comes out of the top of the satellite gearbox and supports the fan. The fan blade 

roots are sandwiched between two aluminum plates; AN bolts secure the fan blades to the aluminum 

plates. The fan bolts and the nut on the satellite output shaft are secured with cotter pins. The 

composite driveshaft is encased in the primary support tube. Note that the connecting shafts are 

made from aluminum. One end of this tube screws into the satellite gearbox and is locked into 

position with set screws, which are safely wired. The other end of the primary support tube is 

anchored by two bearings in the side extensions of the main gearbox. Normally these bearings allow 

the tube to rotate, giving pitch control over the duct. In this case, the pitch control is rigidly fixed. 

The duct is supported by the primary support tube and two streamlined support tubes. The 

streamlined support tubes are welded to the satellite gearbox. Fan blade geometry, definition, and 

detailed spanwise dimensions that include chord variations as well as blade twist are presented in 

Figure 4 and Table 2.  

 

For some of the runs, two 3-inch-chord support vanes with 1-inch flaps were placed at the duct exit 

as shown in Figure 5. 

 

 

 

Figure 4. Fan blade geometry. 

 

 

 

Table 2. Fan blade detailed spanwise dimensions. 

Station, in. r/R Blade Chord, in. Pitch, deg 

r x c Built-in Twist 

4.000 0.211 5.000 44.565 

5.500 0.289 4.700 35.176 

7.000 0.368 4.400 29.021 

8.500 0.447 4.100 24.824 

10.000 0.526 3.800 21.896 

11.500 0.605 3.500 19.573 

13.000 0.684 3.200 18.052 

14.500 0.763 2.900 17.071 

16.000 0.842 2.600 16.573 

17.500 0.921 2.300 16.652 

19.000 1.000 2.000 17.326 
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Figure 5. Exit vane with 1-inch flap. 

 

 

 

The two horizontal support vanes were installed at the horizontal midpoint of the duct (fan azimuth 

= 90 and 270 degrees) prior to Run 54 (after completion of initial hover testing at 90-degree duct 

angle). In Run 58, 3-inch flaps were tested for a duct angle of attack of –90 degrees. Exit vane flap 

deflection angle was manually adjustable to ±40 degrees, in 10-degree increments. The vane flaps 

were deflected together to create a side force to investigate roll control for the SoloTrek vehicle 

configuration as described by Moshier and Bulaga [2], hence the use of the parameter name “Flap 

Deflection” in Appendix A and “Roll Vane” in Appendix B.   

INSTRUMENTATION AND DATA ACQUISITION 

Forces and moments on the model were measured using the wind tunnel balance system. Motor (fan) 

rotational speed was measured using an optical trigger. Torque was measured with an instrumented 

moment arm that was attached to the motor casing. Main and streamlined support arm loads were 

instrumented with strain gauges. Test section velocity was measured using two methods, the tunnel 

pressure rings and a vane anemometer. The vane anemometer was used for tunnel speeds below 

40 ft/sec, and the tunnel differential pressures were used for tunnel speeds above 40 ft/sec. In 

addition to the physical measurements of the model, tufts were applied to the duct, fan hub center-

body, and one fan blade to monitor the flow field of each respective element. Model wake and 

tunnel wall interactions were monitored with tufts applied to the tunnel walls. The data acquisition 

system simultaneously recorded each parameter for a period of 2 seconds, at a sample rate of 1024 

samples per second per channel. Model forces using the wind tunnel scales were averaged and used 

to calculate lift, thrust, and side force coefficients for the duct/fan combination. The power input to 

the ducted fan was determined using the motor torque and rotation speed. 
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TEST PARAMETERS 

Test conditions were established by varying fan rotation speed at a given duct angle and tunnel 

speed. Duct/fan performance data were acquired over a range of axial (±90 deg α) and cross-flow 

test conditions (hover and forward flight), as shown in Table 3.  
 

Axial testing represented both climb and vertical descent flight test conditions. Fan rotational speed 

was varied from 1800 to 3400 RPM, corresponding to a maximum tip speed of 564 ft/sec. Although 

low advance ratios represented near-hover conditions, the model did generate significant flow 

through the tunnel. Therefore, the model was tested at ±90 degrees angle of attack to create different 

axial flow conditions. At a 90-degree angle of attack, the tunnel was run at low speeds to generate 

flow against the model to achieve near-zero, and even negative, inflow. It should be noted that near-

hover conditions were achieved, but true hover conditions were not possible in the wind tunnel.  

 

Forward flight conditions are represented by the testing conditions in which the duct is tilted forward 

and is in cross flow. Low-speed-maneuvering flight conditions are represented by testing conditions 

in which the duct is nearly flat. A series of tests were conducted with the duct angle of attack varied 

between 5 and –25 degrees. Maximum fan speed was 3000 RPM, corresponding to a tip speed of 

497 ft/sec, and an advance ratio ranging from 0 to 1.14. 

 

Additionally, exit vane deflection angles from –40 to 40 degrees were examined for both axial and 

forward flight test conditions to generate side forces that could theoretically be used for complete 

vehicle roll control. 

 

Table 3. Test conditions. 

Parameter Axial Forward Flight 

V(ft/sec) 0 to 42 5 to 135 

J –0.11 to 0.25 0 to 1.14 

N (RPM) 1800, 2000, 2200, 2400, 2600, 3000, 3400 1800, 2200, 2600, 3000 

(deg) 90, –90 5, 0, –2, –5, –10, –15, –20, –25 

(deg) –40 to 40; 10-deg increments –40 to 40; 10-deg increments 

 

 

DATA 

RAW AND ADJUSTED DATA TABLES 

Data runs are listed in order in Appendix C with a short title name describing each run. Run 31 is not 

included in this report because its purpose is not clear and the original data file does not include 

sufficient data to be useful for this report. Experimental data acquisition started with Run 50. Runs 

44 and 45 were initiated for setup calibration and generation of calibration coefficients; therefore, 

the adjusted data (i.e. data that has been processed and reduced) starts with Run 50.  

 

The most complete data file from the wind tunnel test, “afile000025both.xls” from the test program 

archival documentation, was used for this data report. This file is referred to as the “Master File” in 

this report. Other files contain pieces of information that overlap with the data stored in the Master 

File.  All of the data explanations are based on these formulas contained within the Master File. 
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The Master File contains two separate and complete data sets, raw data and adjusted data. Both are 

reported in this document (Appendix A and B, respectively). Test data definitions for each data 

parameter are also provided in Appendix A and B. Data conversion from raw to adjusted using 

spreadsheet formulas were completed through calculations that included Zero Point corrections, tare 

runs with and without the duct/fan, and calibration runs. The data channel conversions are explained 

in more detail in the next section. Abrego and Bulaga [1] provided the adjusted data (completely 

processed and reduced), presented in Appendix B herein.   

ADJUSTED DATA PROCESSING 

Raw data were imported into the adjusted data sheet and further processed. The majority of data 

were imported using one of the following methods: using one formula, i.e. Adjusted Data=Raw 

Data; by entering the adjusted data manually; or by calculating the adjusted data parameter using 

other imported or derived parameters. Table D1 in Appendix D, provides the raw parameters, 

adjusted parameters, manually adjusted parameters, and the derived parameters. 

 

The adjusted data parameters derived from the wind tunnel scales were corrected based on the duct 

angle of attack for the test condition. This allowed data acquired at large positive duct angles (90 

degrees or greater) to be consistently interpreted with data taken at nominal duct angles. These are 

explained in Table D2, while the full list of all the points with their respective import formulas are 

presented in Table D3. Both Tables D2 and D3 are included in Appendix D.  
 

Aero Tare Corrections 

 

Aero tare corrections were based on tare Runs 60, 73, and 91, which contain the Zero Point 

adjustments and were subsequently used to calculate the averaged aero tare correction values. The 

process by which the averaged aero tare correction values were found is described below. 

 

First, several points that represent the same duct angle of attack from tare runs were selected, and 

then the parameters from these runs that require tare adjustments (Lift; Drag; Side force, w; PMw; 

YMw; and RMw) were divided by the free-stream dynamic pressure (q) from their corresponding 

data point. These parameter/q values were then averaged and applied to the adjusted data parameters 

as averaged aero tare correction values using the formulas listed in Table D4, as provided in 

Appendix D. The averaged aero tare correction values were applied to the adjusted data points for 

their respective duct angle configurations.  

 

Calibration Corrections 

 

Further corrections were applied to specific data parameters by importing specific raw data values 

into the adjusted data table by means of quadratic equations. Calibration correction constants were 

used as coefficients in the equation: (     
             , where    is a correction constant and    

is a raw data point from Point i for the corresponding run. Anemometer and PMw values have 

separate equations that are explained in further detail in Table D5, Appendix D.  
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Zero Point Corrections 

 

Zero Point adjustment was used to compensate for changes in data measurements caused by changes 

in system temperature during testing. In most cases, Zero Points were taken at the beginning and at 

the end of the run so they were the first and the last points. To adjust the data, the two points were 

linearly interpolated and respective “zero” values were subtracted from raw data signals that were 

adjusted with tare and calibration corrections compensating for aforementioned inaccuracies. 

Although there were normally only two Zero Points per run, there were some cases where there were 

more or fewer than two. All of the Zero Point corrections are further explained in Table D6 in 

Appendix D. 

 

DISCUSSION 

The tabulated results of Appendix B, Adjusted Data (From Master File), report the complete data 

records acquired during the data acquisition runs of the 2001 SoloTrek Ducted Rotor Test campaign. 

Although only a single fan was tested, the SoloTrek configuration used two ducted fans for lift, 

propulsion, and control, together with pilot movement. Images of the various test setups for the 

ducted fan are included in Appendix F as supplementary information on the SoloTrek test. 

 

The tabulated results of Appendix A, Raw Data (from Master File), together with the narrative 

description as well as the tables in the text, are included for completeness and provide insight on 

how the raw data was processed into final adjusted data. 

 

The data previously presented by Abrego and Bulaga is shown in Appendix B [1]. Appendix E 

provides a much greater assessment of duct/fan aerodynamic performance. Primary test conditions 

included the following: attempts at documenting hover, ascent, and climb performance; the effect of 

fan RPM on performance; the effect of advance ratio on forward flight; and the effect of roll vanes 

on aerodynamic forces and moments. 

 

CONCLUDING REMARKS 

The data from this test campaign were first published by Bulaga and Abrego in 2003 [1].  During the 

intervening years, the data was archived electronically at NASA Ames Research Center but was not 

documented nor further published. This report is an attempt to provide complete documentation of 

the 2001 test campaign and the results obtained to the greatest extent possible, using the original test 

program records and test materials. 
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APPENDIX A—RAW DATA (FROM MASTER FILE) 

Table A1. Definition of raw data parameters used in Table A2. 

Parameter Name Units Description 

Lift lb Lift force duct/fan combined, positive wind tunnel axis to the 

port side direction 

Drag lb Drag force duct/fan combined, positive wind tunnel axis tunnel 

downstream direction 

Side force w lb Side force duct/fan combined, positive wind tunnel axis vertical 

direction, lb 

PMw/PMb ft-lb Pitching moment, wind (body) axis, positive right hand rule 

about wind tunnel vertical axis 

YMw ft-lb Yawing moment, wind axis, positive right hand rule about wind 

tunnel lift axis 

RMw ft-lb Rolling moment, wind axis, positive right hand rule about wind 

tunnel drag axis 

Normal force lb  

Axial force lb  

PMb ft-lb Pitching moment about wind tunnel vertical axis, body direction, 

positive right hand rule about wind tunnel vertical axis 

YMb ft-lb Yawing moment, body axis, positive right hand rule about the 

body horizontal axis 

RMb ft-lb Rolling moment about fan axis of rotation, body axis, positive 

right hand rule about fan rotation axis 

Alpha deg Duct angle of attack 

RPM RPM Fan speed 

Torque in-lb Fan torque 

Motor power hp Derived parameter 

Lift/power lb/hp Derived parameter 

Control arm lb Control arm load 

Wind speed fps Wind tunnel free-stream velocity 

CLw  - Nondimensional lift coefficient 

CDw - Nondimensional drag coefficient 

CYw (equal to 

CYb) 

- Nondimensional side force coefficient, wind (body) direction 

CPMw (equal to 

CPMb) 

- Nondimensional pitching moment coefficient, wind (body) axis 

CYMw - Nondimensional yawing moment coefficient, wind axis 

CRMw - Nondimensional rolling moment coefficient, wind axis 

CNb - Nondimensional normal force coefficient, body direction 

CAb - Nondimensional axial force coefficient, body direction 

CYb - Nondimensional side force coefficient, body direction 

CPMb - Nondimensional pitching moment coefficient, body axis 

CYMb - Nondimensional yawing moment coefficient, body axis 

CRMb - Nondimensional rolling moment coefficient, body axis 

Input1 - Data reduction parameter 
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Table A1. (cont.) 

Parameter Name Units Description 

Input 2 - Data reduction parameter 

Main arm lb Primary support tube load 

Ct - Duct/fan thrust coefficient 

Cp - Fan power coefficient 

J - Propeller advance ratio 

TTF deg F Wind tunnel temperature 

RH - Relative humidity, % 

Baro psia Barometric pressure 

Pr-Ps psid Dynamic pressure 

Pr-Pa psid Total pressure 

LFL lb Left front lift 

RFL lb Right front lift 

RL lb Rear lift 

FSF lb Front side force 

RSF lb Rear side force 

Drag lb Drag force 

Duct Accel X - Duct accelerometer, horizontal 

Duct Accel Y - Duct accelerometer, vertical 

Anemometer fps Wind speed measured using anemometer 

Time sec Time 

Excitation volts Excitation voltage for the tie rod 

Vs tie rod volts Tie rod load 

Vs strm arm volts Streamwise arm load 

Vs m supp volts Primary support arm load 

Cold junction volts Coupling temperature,  

VT main gear volts Main gearbox temperature, volts 

VT sat gear volts Satellite gearbox temperature, volts 

Va U gear z volts Main gearbox, upper gear accelerometer z-direction 

Va L gear z volts Main gearbox, lower gear accelerometer z-direction 

Va U gear x volts Main gearbox, upper gear accelerometer x-direction 

Va L gear x volts Main gearbox, lower gear accelerometer x-direction 

T main gear deg F Main gearbox temperature 

T sat gear deg F T sat gear – satellite gearbox temperature 

Tie rod lb Tie rod load 

Stream arm lb Streamlined support tube load 

M. supp lb Primary support arm load 

Up gear z acc, g  Main gearbox, upper gear vibration – accelerometer, Z axis, g 

Lo gear z acc, g  Main gearbox, lower gear vibration – accelerometer, Z axis, g 

Up gear x acc, g  Main gearbox, upper gear vibration – accelerometer, X axis, g 

Lo gear x acc, g  Main gearbox, lower gear vibration – accelerometer, X axis, g 

Flap deflect deg Vane flap deflection angle 
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APPENDIX B—ADJUSTED DATA (FROM MASTER FILE) 

Table B1. Definition of adjusted data parameters included in Table B2. 

Parameter Name Units Description 

Alpha deg Duct angle of attack 

Roll vane - Installed yes or no 

Vane deflect deg Vane flap deflection angle 

N RPM Fan speed 

Torque (Q) in-lb Fan torque 

Power hp Fan shaft power,    
 

  
         

Tunnel T deg F Wind tunnel temperature 

Baro psi Wind tunnel atmosphere 

Density slugs/ft
3 

Mass density of air 

Wind speed fps Wind speed measured using tunnel pressure rings 

Anemometer fps Wind speed measured using anemometer 

q psf Free-stream dynamic pressure,  
 

 
   

  

Lift lb Duct/fan force port direction (wind tunnel axis) 

Drag lb Duct/fan force downstream direction (wind tunnel axis) 

Side force, w lb Duct/fan side force vertical direction (wind tunnel axis) 

PMw ft-lb Pitching moment, duct/fan moment about vertical wind axis 

YMw in-lb Yawing moment, duct/fan moment about port wind axis 

RMw in-lb Rolling moment, duct/fan moment about downstream wind axis 

Main arm lb Primary support arm load 

Main side lb Derived parameter from primary support arm load 

Stream arm lb Streamlined support tube load 

Tie rod lb Tie rod load 

Control rod lb Control arm load 

Main T deg F Main gearbox temperature 

Satellite T deg F Satellite gearbox temperature 

J - Advance ratio, 
  

  
 

Ct lift - Lift coefficient,         

Ct thrust - Thrust coefficient,         

Ct net - Net coefficient (lift and thrust),                        
FM - Figure of merit, % 

Cs, side - Side force coefficient, wind axis,      
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Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

50 2 Hvr -90.10 no n/a 0 -0.29 0.00 60.53 14.71

0.002371 0.00 -0.53 0.000 -0.15 -0.04 -0.04 0.10 -0.28 -0.46 0.00 0.01

-0.03 0.01 0.29 69.61 69.47 0.000000 0.000000 0.000000 0.000000 0.000000

50 3 Hvr -90.10 no n/a 800 35.83 0.13 61.52 14.72

0.002367 9.58 6.98 0.058 -0.15 -5.68 0.76 0.72 -2.85 -6.29 5.45 0.71

-0.15 -0.40 12.19 72.99 76.57 0.165235 -0.000089 0.003406 0.003407 0.000168 64.54

50 4 Hvr -90.10 no n/a 1000 46.36 0.34 62.31 14.72

0.002363 12.28 9.11 0.098 -0.23 -8.71 4.59 0.28 -2.45 -28.75 8.47 1.44

-0.19 -0.72 16.47 75.51 86.97 0.172671 -0.000088 0.003344 0.003345 0.000214 49.18

50 5 Hvr -90.10 no n/a 1800 101.42 2.18 62.52 14.72

0.002363 22.56 18.74 0.415 -0.63 -27.28 0.32 1.71 -4.76 -4.62 25.00 1.64

0.49 -42.53 36.63 81.29 98.98 0.197221 -0.000075 0.003234 0.003235 0.000238 42.05

50 6 Hvr -90.10 no n/a 0 4.40 0.00 62.52 14.72

0.002363 5.88 4.95 0.029 -0.04 -0.26 1.79 0.41 3.04 -11.21 -0.68 -1.17

0.49 -0.46 2.40 83.00 101.63 0.000000 0.000000 0.000000 0.000000 0.000000

51 2 Hvr -90.10 no n/a 0 -1768.60 0.00 62.53 14.72

0.002364 0.75 0.26 0.000 -0.10 -0.02 0.03 -0.21 0.23 0.35 343.50 0.00

0.20 0.17 -473.45 76.62 85.10 0.000000 0.000000 0.000000 0.000000 0.000000

51 3 Hvr -90.10 no n/a 1000 46.58 0.34 62.53 14.72

0.002363 11.12 8.84 0.092 -0.09 -9.07 1.75 0.43 -2.73 -12.34 7.93 0.54

0.19 -0.15 8.09 77.85 85.05 0.167430 -0.000035 0.003484 0.003484 0.000216 51.74

51 4 Hvr -90.10 no n/a 1800 106.37 2.32 62.52 14.72

0.002363 21.94 19.25 0.438 -0.11 -27.93 1.08 1.73 -3.98 -7.78 24.55 2.16

0.85 -4.55 32.86 78.63 89.93 0.202589 -0.000013 0.003310 0.003310 0.000253 40.88

51 5 Hvr -90.10 no n/a 2000 124.74 3.16 62.52 14.72

0.002363 26.16 23.52 0.654 -0.54 -33.71 1.22 2.47 -0.91 -10.11 28.98 2.72

1.44 -25.79 40.97 82.86 106.47 0.222793 -0.000052 0.003237 0.003238 0.000252 39.81

51 6 Hvr -90.10 no n/a 2200 149.53 4.34 62.53 14.72

0.002363 27.69 25.14 0.747 -0.91 -41.86 1.56 2.98 -3.27 -9.07 36.24 3.42

2.65 -30.86 49.05 87.50 115.18 0.216543 -0.000072 0.003322 0.003323 0.000260 40.09

51 7 Hvr -90.10 no n/a 2200 149.77 4.35 62.53 14.72

0.002363 27.86 24.62 0.716 -0.56 -41.96 1.24 2.37 -2.31 -7.59 36.49 3.50

2.48 -52.61 51.79 91.04 122.79 0.212012 -0.000044 0.003330 0.003330 0.000260 40.14

51 8 Hvr -90.10 no n/a 2200 148.98 4.32 62.52 14.72

0.002363 28.47 25.34 0.759 -0.62 -41.48 1.23 2.32 -1.60 -7.11 35.78 3.32

2.27 -39.88 50.76 90.75 122.22 0.218265 -0.000050 0.003292 0.003292 0.000259 39.71

51 9 Hvr -90.10 no n/a 2200 149.26 4.33 62.52 14.72

0.002363 28.79 26.21 0.812 -0.57 -41.35 0.98 2.27 -2.50 -7.10 35.65 3.31

2.50 -40.74 51.52 90.42 121.90 0.225767 -0.000045 0.003281 0.003281 0.000259 39.43

Table B2. Adjusted data (from master file). 
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Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

51 10 Hvr -90.10 no n/a 2200 149.75 4.35 62.53 14.72

0.002363 27.72 24.64 0.717 -0.58 -41.67 1.29 2.31 -3.79 -6.35 36.43 3.20

2.64 -34.55 51.46 90.17 122.05 0.212185 -0.000046 0.003307 0.003308 0.000260 39.74

51 11 Hvr -90.10 no n/a 2400 181.77 5.96 62.52 14.72

0.002363 30.80 27.80 0.913 -0.69 -49.21 6.11 4.18 -6.57 -34.36 42.69 3.59

2.89 -75.31 61.75 92.90 125.64 0.219497 -0.000046 0.003282 0.003282 0.000275 37.19

51 12 Hvr -90.10 no n/a 0 2.21 0.00 61.78 14.72

0.002367 2.08 1.61 0.003 -0.09 -0.48 0.76 0.26 3.00 -5.70 0.50 0.94

0.40 0.04 7.70 94.34 121.97 0.000000 0.000000 0.000000 0.000000 0.000000

52 2 Hvr -90.08 no n/a 0 0.09 0.00 57.51 14.58

0.002363 0.00 0.00 0.000 -0.05 -0.03 -0.17 -0.16 0.50 -0.13 -0.01 0.07

0.33 0.01 0.28 67.58 67.62 0.000000 0.000000 0.000000 0.000000 0.000000

52 3 Hvr -90.09 no n/a 1000 46.83 0.34 57.50 14.58

0.002364 12.70 10.72 0.136 0.04 -8.30 4.10 0.17 -1.19 -24.84 7.47 0.71

0.90 0.20 18.41 77.47 87.28 0.203154 0.000014 0.003187 0.003187 0.000219 44.74

52 4 Hvr -90.09 no n/a 1800 105.51 2.29 57.50 14.59

0.002366 22.16 19.26 0.439 -0.67 -27.51 2.57 2.09 -2.91 -18.05 24.47 2.03

2.16 -6.15 41.40 81.24 102.31 0.202726 -0.000079 0.003258 0.003259 0.000250 40.40

52 5 Hvr -90.10 no n/a 1800 105.78 2.30 57.50 14.60

0.002367 22.06 19.81 0.465 -0.65 -27.78 2.22 1.88 -2.07 -15.49 24.58 3.06

0.62 -24.39 38.30 80.41 99.30 0.208568 -0.000077 0.003289 0.003290 0.000251 40.85

52 6 Hvr -90.10 no n/a 2000 125.29 3.18 58.49 14.60

0.002362 24.72 21.95 0.569 -0.98 -34.49 1.85 2.44 -1.58 -15.84 30.45 3.93

1.36 -71.20 47.28 93.61 118.52 0.207919 -0.000094 0.003313 0.003315 0.000253 40.98

52 7 Hvr -90.10 no n/a 2200 146.13 4.22 58.48 14.60

0.002362 27.37 24.41 0.704 -0.83 -41.85 1.22 2.60 -1.19 -10.27 36.64 3.95

1.85 -107.66 55.73 99.29 122.93 0.210204 -0.000066 0.003323 0.003324 0.000253 41.21

52 8 Hvr -90.10 no n/a 0 0.56 0.00 58.48 14.59

0.002360 3.71 1.62 0.003 0.01 0.02 2.69 -0.14 0.18 -17.72 0.11 0.48

0.55 -1.25 4.72 92.19 109.17 0.000000 0.000000 0.000000 0.000000 0.000000

53 2 Balance -90.10 no n/a 0 -0.06 0.00 59.46 14.58

0.002355 0.00 0.53 0.000 0.00 0.03 -0.08 -0.17 -0.27 -0.25 0.00 0.69

-0.21 0.00 0.24 72.70 73.17 0.000000 0.000000 0.000000 0.000000 0.000000

53 3 Balance -90.10 no n/a 1800 109.03 2.39 58.48 14.58

0.002359 21.17 19.25 0.437 -0.49 -28.53 0.66 1.72 -2.47 -8.23 25.23 3.12

0.89 -6.66 42.54 77.98 87.55 0.202579 -0.000058 0.003388 0.003388 0.000262 40.91

53 4 Balance -90.10 no n/a 1800 102.62 2.21 58.48 14.58

0.002359 21.11 18.89 0.421 -0.24 -28.35 0.57 1.34 -2.71 -7.42 25.28 2.42

0.50 -12.72 40.60 76.93 90.22 0.198800 -0.000029 0.003367 0.003368 0.000242 43.888
5
 



Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

53 5 Balance -90.10 no n/a 2000 121.11 3.04 58.48 14.58

0.002359 24.40 21.92 0.567 -0.71 -34.53 1.47 2.14 -3.45 -12.07 30.61 4.02

1.74 -28.55 48.46 87.89 111.40 0.207682 -0.000069 0.003323 0.003323 0.000243 42.88

53 6 Balance -90.10 no n/a 2200 143.70 4.14 58.48 14.58

0.002359 27.81 25.68 0.778 -0.55 -41.69 1.24 2.05 -1.95 -7.50 36.22 4.64

2.45 -70.03 56.28 90.88 116.59 0.221176 -0.000044 0.003315 0.003315 0.000248 41.84

53 7 Balance -90.10 no n/a 2400 183.40 6.02 58.47 14.58

0.002359 29.53 26.86 0.851 -1.02 -49.91 5.21 3.87 -8.37 -31.20 44.13 4.95

2.56 -177.09 65.45 91.74 122.27 0.212053 -0.000068 0.003335 0.003335 0.000278 37.63

53 8 Balance -90.10 no n/a 2600 202.54 7.32 59.44 14.58

0.002354 32.42 29.97 1.057 -0.99 -58.24 3.40 3.91 -5.21 -25.74 51.16 4.95

3.03 -158.06 76.49 96.19 128.93 0.218398 -0.000057 0.003322 0.003323 0.000266 39.10

53 9 Balance -90.10 no n/a 0 2.74 0.00 59.44 14.57

0.002354 2.59 2.04 0.005 0.05 -0.37 -1.09 0.31 2.63 3.18 0.31 0.26

0.58 -0.19 5.60 93.94 119.60 0.000000 0.000000 0.000000 0.000000 0.000000

54 2 Hvr -90.10 short 0 0 -0.72 0.00 59.44 14.58

0.002354 0.44 -0.01 0.000 -0.17 0.11 0.26 -0.29 -0.84 -2.10 0.06 -4.03

-7.54 -2.64 0.12 74.97 81.90 0.000000 0.000000 0.000000 0.000000 0.000000

54 3 Hvr -90.10 short 0 1800 105.20 2.28 59.44 14.58

0.002354 21.98 20.30 0.485 -0.63 -28.27 0.74 2.11 -1.95 -5.83 24.93 7.22

7.42 -6.44 40.80 81.87 100.06 0.213716 -0.002979 0.132711 0.132744 0.062086 42.35 0.00

54 4 Hvr -90.10 short 0 2000 125.49 3.18 59.44 14.58

0.002354 24.19 22.44 0.593 -0.42 -35.06 1.65 2.82 -4.03 -11.51 31.38 6.82

6.49 -18.48 48.46 82.24 105.97 0.212589 -0.001611 0.133282 0.133292 0.063040 41.97 -0.01

54 5 Hvr -90.10 short 0 2200 147.34 4.26 59.44 14.58

0.002354 28.01 26.20 0.808 -0.44 -41.78 0.41 1.88 -2.07 0.05 36.47 6.31

6.44 -54.21 55.69 85.35 111.01 0.225629 -0.001394 0.131301 0.131308 0.063455 40.77 0.00

54 6 Hvr -90.10 short 0 2400 185.16 6.09 59.44 14.58

0.002354 30.07 27.98 0.921 -0.91 -49.79 4.50 5.12 -5.91 -25.25 43.95 5.85

5.79 -52.51 64.04 91.62 118.39 0.220879 -0.002402 0.131450 0.131472 0.069829 37.12 -0.01

54 7 Hvr -90.10 short 0 2600 201.73 7.28 60.52 14.58

0.002349 33.07 31.02 1.130 -0.88 -58.38 2.64 4.86 -4.81 -17.54 51.25 4.94

4.75 -130.34 75.80 92.33 125.17 0.226042 -0.001987 0.131607 0.131622 0.065795 39.46 -0.01

54 8 Hvr -90.10 short 0 0 1.26 0.00 60.52 14.58

0.002349 4.12 4.81 0.027 -0.16 -0.40 0.89 0.63 3.02 -6.03 0.04 3.62

0.72 -0.24 8.88 94.03 121.41 0.000000 0.000000 0.000000 0.000000 0.000000

55 2 Hvr -90.10 short -30 0 -0.06 0.00 60.52 14.57

0.002349 0.77 0.00 0.000 -0.04 0.04 -0.06 -0.12 -0.25 0.26 0.00 -0.30

-0.10 0.00 -0.16 83.50 100.47 0.000000 0.000000 0.000000 0.000000 0.000000
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Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

55 3 Hvr -90.10 short -30 1800 103.07 2.22 60.52 14.57

0.002349 22.27 20.49 0.493 -0.80 -28.05 -1.02 1.55 -0.93 -6.15 24.49 2.73

1.93 -8.98 38.11 85.24 105.99 0.215642 -0.000095 0.003346 0.003347 0.000245 43.06 0.00

55 4 Hvr -90.10 short -30 2000 123.97 3.13 60.52 14.57

0.002349 24.83 22.98 0.620 -0.86 -34.68 -0.47 2.39 -1.61 -10.27 30.35 2.89

2.39 -15.75 45.57 86.38 110.69 0.217734 -0.000083 0.003350 0.003351 0.000251 41.98 0.00

55 5 Hvr -90.10 short -30 2200 147.44 4.27 60.52 14.57

0.002349 27.20 25.15 0.743 -0.83 -42.03 -1.85 2.44 -2.13 0.34 36.89 3.54

3.59 -29.27 54.75 89.61 119.01 0.216586 -0.000066 0.003356 0.003357 0.000257 41.15 0.01

55 6 Hvr -90.10 short -30 2400 187.36 6.17 60.52 14.57

0.002349 29.63 27.80 0.908 -1.20 -49.92 2.03 5.53 -5.61 -25.28 44.08 3.96

3.76 -63.38 63.83 91.58 122.37 0.219497 -0.000081 0.003350 0.003351 0.000286 36.81 -0.01

55 7 Hvr -90.10 short -30 2600 204.95 7.41 60.52 14.57

0.002349 31.67 29.49 1.021 -0.84 -59.29 -0.91 4.07 -3.82 -14.38 52.23 4.19

4.08 -138.59 76.81 90.24 125.66 0.214907 -0.000048 0.003390 0.003390 0.000271 39.66 0.00

55 8 Hvr -90.10 short -30 0 0.73 0.00 60.52 14.57

0.002349 3.24 3.75 0.016 -0.09 -0.52 0.14 0.95 2.70 -2.19 0.12 2.67

0.34 -0.13 5.50 94.84 126.63 0.000000 0.000000 0.000000 0.000000 0.000000

56 2 Balance -90.08 short 0 0 9.01 0.00 53.53 14.74

0.002408 0.00 -0.12 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.23 0.00

0.00 0.00 14.12 0.00 0.00 0.000000 0.000000 0.000000 0.000000 0.000000

56 3 Balance -90.09 short 0 1800 116.40 2.60 53.52 14.74

0.002409 0.00 18.09 0.394 -0.07 -29.70 -0.10 1.50 -5.67 0.08 26.94 1.54

0.98 -9.50 42.90 70.67 79.20 0.190453 -0.000008 0.003454 0.003454 0.000279 39.52

56 4 Balance -90.09 short 0 1800 109.65 2.41 54.51 14.74

0.002404 0.00 19.66 0.465 -0.56 -28.86 0.23 1.97 -1.87 -0.14 25.11 -0.53

1.52 -7.37 38.87 76.05 90.26 0.206958 -0.000065 0.003364 0.003364 0.000259 40.94

56 5 Balance -90.09 short 0 1800 107.46 2.35 55.50 14.74

0.002399 0.00 19.64 0.463 -0.46 -29.14 -0.07 1.97 -1.67 0.46 25.69 -1.36

1.53 -25.66 38.90 80.62 102.19 0.206737 -0.000054 0.003403 0.003404 0.000253 42.69

56 6 Balance -90.09 short 0 2000 127.72 3.25 55.49 14.74

0.002399 0.00 22.65 0.616 -0.65 -35.69 -0.12 2.21 -1.46 -1.79 31.26 -0.76

2.73 -40.24 47.44 82.65 105.51 0.214607 -0.000061 0.003376 0.003376 0.000255 41.78

56 7 Balance -90.09 short 0 2200 151.56 4.41 56.41 14.75

0.002395 0.00 25.04 0.751 -0.64 -43.13 0.25 2.60 -3.13 0.77 37.88 -0.21

3.33 -96.66 57.24 85.31 110.59 0.215638 -0.000050 0.003377 0.003378 0.000260 40.98

56 8 Balance -90.09 short 0 1800 107.06 2.34 56.51 14.75

0.002395 0.00 20.21 0.489 -0.66 -28.68 -0.19 2.37 -2.77 -0.85 24.87 -4.21

1.90 -12.77 34.25 80.14 96.29 0.212705 -0.000077 0.003355 0.003356 0.000252 41.928
7
 



Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

56 9 Balance -90.09 short 0 2000 127.13 3.23 56.50 14.75

0.002395 0.00 22.89 0.627 -0.55 -35.24 0.87 2.27 -2.11 -7.19 30.75 -3.02

2.85 -28.64 45.68 84.73 105.40 0.216815 -0.000052 0.003339 0.003339 0.000254 41.26

56 10 Balance -90.09 short 0 2200 151.39 4.40 56.50 14.75

0.002395 0.00 26.11 0.816 -0.73 -42.47 0.38 2.43 -1.70 0.15 36.72 -2.02

3.48 -58.39 54.91 86.01 110.90 0.224836 -0.000057 0.003326 0.003326 0.000260 40.09

56 11 Balance -90.10 short 0 2600 210.71 7.65 57.50 14.74

0.002390 0.00 30.92 1.142 -0.80 -60.05 1.85 4.11 -2.49 -11.35 51.98 -0.47

4.64 -190.27 79.00 90.11 121.41 0.225291 -0.000045 0.003374 0.003374 0.000274 38.83

56 12 Balance -90.10 short 0 3000 296.23 12.90 58.49 14.75

0.002387 0.00 36.13 1.558 -0.77 -79.53 3.53 4.37 -1.31 -400.98 69.42 0.04

5.57 -477.98 105.82 91.05 127.46 0.228189 -0.000032 0.003361 0.003361 0.000302 35.13

56 13 Balance -90.09 short 0 3100 322.92 14.64 59.46 14.75

0.002382 0.00 37.87 1.708 -0.95 -85.15 -108.72 4.44 -21.57 -618.03 73.52 0.35

6.31 -588.92 112.84 93.44 134.99 0.231445 -0.000038 0.003377 0.003377 0.000311 34.32

56 14 Balance -90.10 short 0 3200 339.00 15.93 59.46 14.75

0.002382 0.00 38.53 1.768 -0.65 -91.15 -137.58 4.68 -27.10 -829.05 79.36 0.70

5.60 -678.47 119.52 96.23 143.00 0.228144 -0.000024 0.003392 0.003392 0.000307 34.94

56 15 Balance -90.10 short 0 3300 354.63 17.25 59.46 14.75

0.002382 0.00 40.01 1.907 -0.34 -96.61 -181.22 5.17 -33.87 -755.49 83.78 1.62

6.09 -733.70 125.73 97.15 147.33 0.229740 -0.000012 0.003381 0.003381 0.000304 35.21

56 16 Balance -90.10 short 0 3400 371.77 18.70 59.46 14.75

0.002382 0.00 42.53 2.154 -0.72 -102.25 -182.87 5.76 -34.71 -746.66 88.16 1.74

6.35 -810.90 129.89 97.47 149.19 0.236987 -0.000024 0.003371 0.003371 0.000301 35.37

57 2 Hvr 90.14 short 0 0 -12.36 0.00 58.49 14.74

0.002385 1.39 0.53 0.000 -0.01 -0.02 0.00 -0.08 -0.19 -1.26 -0.36 0.19

0.23 0.00 0.34 68.98 69.62 0.000000 0.000000 0.000000 0.000000 0.000000

57 3 Hvr 90.14 short 0 1800 132.54 3.07 58.49 14.74

0.002385 8.58 7.47 0.067 -0.17 -34.52 -0.62 2.82 -12.09 -2.31 33.32 2.50

-1.14 -45.17 41.78 72.88 81.22 0.078678 -0.000794 0.159944 0.159946 0.082215 42.30 0.00

57 4 Hvr 90.14 short 0 2200 178.07 5.34 58.49 14.74

0.002385 9.90 10.38 0.129 -0.22 -51.84 -1.16 3.50 -12.79 -6.56 49.46 3.71

-0.39 -107.06 57.01 79.48 98.23 0.089414 -0.000671 0.160776 0.160778 0.078384 44.71 0.00

57 5 Hvr 90.14 short 0 2600 236.73 8.73 59.46 14.74

0.002380 10.96 12.85 0.197 0.27 -73.51 -0.98 2.02 -11.90 -4.18 69.57 5.32

-1.40 -344.72 84.58 89.39 117.45 0.093644 0.000599 0.163538 0.163539 0.077810 46.21 0.00

57 6 Hvr 90.14 short 0 3100 320.71 14.53 59.46 14.74

0.002381 16.24 14.63 0.255 0.54 -104.06 40.36 6.32 -15.10 -120.54 100.03 8.04

-4.04 -970.36 124.79 94.31 124.52 0.089432 0.000840 0.162847 0.162850 0.076463 46.73 -0.06

8
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Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

57 7 Hvr 90.14 short 0 3400 374.96 18.87 59.46 14.74

0.002380 16.00 16.05 0.307 0.27 -124.98 -0.76 6.99 -27.45 -11.89 120.17 9.01

-5.46 -1656.68 131.74 100.66 133.19 0.089448 0.000358 0.162599 0.162599 0.075235 47.38 0.00

57 8 Hvr 90.14 short 0 0 -1.81 0.00 59.46 14.74

0.002381 3.38 5.55 0.037 0.12 -1.34 -0.79 1.47 -6.13 0.19 0.08 1.07

1.16 -0.08 6.52 101.18 136.23 0.000000 0.000000 0.000000 0.000000 0.000000

57 9 Hvr 90.14 short -30 1800 127.18 2.91 58.49 14.74

0.002385 8.03 6.94 0.057 -0.37 -33.96 -1.44 2.69 -17.12 -1.32 33.11 -3.70

-1.22 -37.20 31.98 81.07 95.53 0.073064 -0.000044 0.003989 0.003989 0.000315 43.43 0.01

57 10 Hvr 90.14 short -30 2200 172.89 5.15 58.49 14.74

0.002385 8.27 9.63 0.111 -0.38 -51.13 -3.93 3.48 -18.49 -8.92 49.75 -2.09

-1.15 -80.51 46.70 84.44 101.02 0.082921 -0.000030 0.004021 0.004021 0.000306 45.34 0.01

57 11 Hvr 90.14 short -30 2600 230.65 8.47 58.49 14.74

0.002385 9.02 11.33 0.153 0.16 -73.09 -4.30 2.64 -19.36 -4.09 70.88 0.43

-2.60 -304.76 74.32 91.45 115.82 0.082567 0.000009 0.004115 0.004115 0.000305 47.13 0.01

58 2 Hvr 90.14 Long 0 0 0.00 0.00 57.50 14.75

0.002390 0.00 0.00 0.000 0.08 -0.01 -0.02 0.03 -0.06 -0.53 0.00 0.15

-0.12 0.00 0.07 74.67 80.66 0.000000 0.000000 0.000000 0.000000 0.000000

58 3 Hvr 90.14 Long 0 1800 128.32 2.94 57.51 14.75

0.002390 9.88 8.04 0.077 -0.33 -34.43 2.10 2.84 -9.12 2.05 33.06 2.24

-0.91 -25.30 41.74 77.66 87.27 0.084655 -0.000039 0.004036 0.004036 0.000318 43.81

58 4 Hvr 90.14 Long 0 2200 176.04 5.26 57.50 14.75

0.002390 9.89 10.70 0.137 -0.29 -51.72 -0.57 3.18 -10.90 -9.01 49.54 3.32

-1.50 -74.56 56.90 82.18 95.81 0.092153 -0.000022 0.004058 0.004058 0.000312 45.10

58 5 Hvr 90.14 Long 0 2600 234.85 8.65 57.50 14.75

0.002390 12.52 12.85 0.197 -0.04 -73.21 0.26 2.30 -12.47 -6.73 69.73 4.62

-2.35 -294.90 84.75 87.40 105.70 0.093651 -0.000002 0.004113 0.004113 0.000310 46.25

58 6 Hvr 90.14 Long -30 1800 125.82 2.87 57.80 14.75

0.002389 3.93 6.41 0.049 -0.12 -34.52 -2.39 2.91 -13.77 4.88 34.24 2.49

-1.65 -67.53 42.23 83.60 100.50 0.067466 -0.000013 0.004048 0.004048 0.000311 45.07

58 7 Hvr 90.14 Long -30 2200 174.02 5.19 58.49 14.75

0.002386 11.48 8.00 0.076 -0.18 -52.15 -6.19 3.66 -13.92 -6.06 50.73 3.29

-2.09 -172.58 58.35 86.44 103.47 0.068906 -0.000014 0.004099 0.004100 0.000308 46.33

58 8 Hvr 90.14 Long -30 2600 237.80 8.77 58.49 14.75

0.002386 11.47 10.70 0.137 0.26 -74.42 -7.90 3.18 -15.48 -2.61 71.30 4.49

-3.27 -403.69 86.34 89.06 110.26 0.077976 0.000015 0.004189 0.004189 0.000315 46.78

58 9 Hvr 90.14 Long -30 0 -3.54 0.00 58.49 14.75

0.002386 2.75 3.19 0.012 0.12 -0.83 2.44 0.88 -5.09 -10.36 0.26 3.06

0.70 -0.19 5.37 93.59 114.94 0.000000 0.000000 0.000000 0.000000 0.000000
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Table B2. (cont.) 

 

  

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

60 2 Tare -90.07 short 0 0 0.17 0.00 51.54 14.82

0.002431 0.00 0.00 0.000 -0.03 -0.02 0.02 -0.15 -0.05 -0.21 0.00 -0.06

0.02 0.00 0.03 62.39 61.66

60 3 Tare -90.08 short 0 0 8.19 0.00 51.53 14.82

0.002431 15.33 16.22 0.320 -0.10 -0.14 -0.91 -0.15 0.85 5.01 -0.93 0.26

0.54 0.18 5.13 63.86 63.60

60 4 Tare -90.08 short 0 0 17.31 0.00 53.56 14.82

0.002421 36.21 30.19 1.104 -0.08 4.27 -2.09 -1.79 -6.55 15.76 -4.76 1.09

2.24 0.24 6.34 63.88 64.47

60 5 Tare -24.96 short 0 0 8.27 0.00 54.55 14.83

0.002417 32.35 32.71 1.293 -2.23 2.19 4.05 -8.30 300.16 892.40 0.20 9.22

-0.41 0.00 39.93 65.44 65.33

60 6 Tare -24.97 short 0 0 14.35 0.00 56.53 14.83

0.002408 101.03 88.76 12.290 -0.03 1.09 -0.89 -2.65 -8.07 -8.91 11.67 79.70

-12.57 -116.53 306.91 63.44 64.64

60 7 Tare -19.94 short 0 0 11.31 0.00 57.54 14.83

0.002404 101.03 63.24 12.268 -0.49 0.63 -0.13 -3.26 -4.23 -6.59 14.04 79.98

-13.49 -164.96 279.79 64.75 65.00

60 8 Tare -19.94 short 0 0 9.55 0.00 57.52 14.82

0.002403 32.44 34.25 1.409 -1.85 1.56 2.39 -5.65 271.91 970.52 0.32 6.23

-0.35 -0.01 34.22 65.68 67.49

60 9 Tare -14.93 short 0 0 8.37 0.00 56.52 14.83

0.002409 31.38 33.33 1.338 -2.77 0.69 0.77 -7.36 244.95 1051.20 0.19 6.02

-0.20 0.00 28.93 65.42 66.97

60 10 Tare -14.94 short 0 0 7.49 0.00 57.53 14.83

0.002404 99.63 89.33 11.928 -0.75 0.57 0.35 -3.17 -0.35 14.41 15.39 72.73

-12.81 -104.64 241.88 65.13 65.65

60 11 Tare -9.92 short 0 0 7.60 0.00 58.51 14.83

0.002399 101.53 67.37 12.367 -0.28 -0.16 0.60 -3.06 -5.37 -29.54 16.36 61.17

-12.71 -138.78 225.32 64.54 65.56

60 12 Tare -9.92 short 0 0 11.17 0.00 58.49 14.82

0.002398 32.80 34.79 1.451 -2.16 1.02 0.31 -6.56 206.58 1113.80 0.60 3.77

-0.22 -0.01 27.90 62.50 67.25

60 13 Tare -4.91 short 0 0 6.79 0.00 57.51 14.83

0.002404 32.65 34.79 1.455 -2.02 0.91 0.60 -6.74 168.99 1180.78 0.71 2.77

0.14 0.00 24.99 67.19 68.27

60 14 Tare -4.91 short 0 0 4.16 0.00 58.50 14.83

0.002400 101.75 81.35 12.423 -0.43 0.17 0.05 -3.09 -4.59 -8.56 14.01 46.73

-10.79 -57.32 201.56 64.15 66.52

9
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Table B2. (cont.) 

 

  

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

60 15 Tare -1.92 short 0 0 3.67 0.00 59.47 14.83

0.002395 101.87 78.36 12.429 -0.62 -0.79 -0.47 -3.45 -4.44 -14.70 12.22 44.53

-10.51 -37.72 185.53 66.44 66.60

60 16 Tare -1.92 short 0 0 6.93 0.00 58.49 14.83

0.002400 33.43 35.52 1.514 -1.56 1.48 0.17 -6.57 141.52 1214.06 0.91 3.59

-0.59 -0.04 24.53 67.96 69.15

60 17 Tare 0.02 short 0 0 6.19 0.00 58.49 14.83

0.002400 33.51 35.86 1.543 -2.21 -0.17 -0.39 -7.48 122.37 1233.51 0.65 2.82

-0.05 0.00 22.04 67.01 68.85

60 18 Tare 0.02 short 0 0 2.13 0.00 59.47 14.83

0.002396 101.52 90.78 12.345 -0.39 0.69 -0.35 -3.02 -2.37 -2.42 12.72 45.59

-11.05 -61.78 173.41 65.56 67.31

60 19 Tare 175.07 short 0 0 7.07 0.00 57.52 14.84

0.002405 33.52 33.88 1.380 -6.89 -4.76 -14.36 7.19 -1426.20 308.53 0.84 -7.60

0.73 0.05 -13.92 68.11 70.05

60 20 Tare 175.07 short 0 0 -0.35 0.00 60.54 14.84

0.002391 101.69 108.88 12.362 -7.61 -3.08 -14.68 7.93 -1429.62 320.21 11.54 -49.05

-0.35 -21.45 -131.80 67.19 66.48

60 21 Tare 170.07 short 0 0 -1.67 0.00 62.53 14.84

0.002382 101.58 109.16 12.288 1.33 51.29 -10.50 5.87 -1571.20 365.40 11.75 -51.92

-0.78 -20.33 -100.76 67.22 68.51

60 22 Tare 170.07 short 0 0 7.90 0.00 60.53 14.84

0.002391 33.37 35.87 1.538 6.22 0.17 -11.80 -5.89 -1478.60 378.70 1.50 -7.43

1.00 0.00 -9.21 69.05 71.73

60 23 Tare 160.07 short 0 0 0.43 0.00 60.55 14.84

0.002391 33.54 34.62 1.432 6.23 0.40 -11.93 -7.53 -1537.70 536.83 2.53 -8.79

0.37 0.09 -6.17 68.09 70.98

60 24 Tare 160.07 short 0 0 -9.42 0.00 62.53 14.84

0.002382 101.38 107.79 12.241 -8.28 65.58 2.26 -3.07 -1718.50 429.61 22.71 -61.67

-5.86 -77.93 -81.21 68.73 69.35

60 25 Tare 90.04 short 0 0 2.05 0.00 59.45 14.84

0.002396 16.42 16.64 0.332 2.34 -1.03 -0.76 -8.07 -1289.59 1474.32 1.30 -2.59

0.83 0.05 -1.82 68.45 73.01

60 26 Tare 90.04 short 0 0 -1.62 0.00 59.48 14.84

0.002396 33.41 33.29 1.328 2.95 -0.36 -2.55 -9.16 -1320.68 1241.84 5.05 -2.53

-0.94 0.00 0.89 69.30 71.88

60 27 Tare 90.04 short 0 0 10.34 0.00 59.46 14.84

0.002396 4.40 3.13 0.012 2.12 -1.31 -0.04 -7.36 -1279.34 1548.09 0.19 -2.39

1.41 -0.04 -1.89 67.34 70.699
1
 



Table B2. (cont.) 

 

  

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

61 2 Hvr 90.04 short 0 0 0.30 0.00 63.53 14.81

0.002374 0.46 0.00 0.000 0.03 0.04 0.13 0.15 -0.06 -1.00 0.00 0.03

0.09 0.00 -0.08 69.59 70.41 0.000000 0.000000 0.000000 0.000000 0.000000

61 3 Hvr 90.05 short 0 1800 130.42 3.00 65.52 14.81

0.002364 9.18 7.51 0.067 0.23 -33.85 -0.76 2.98 -11.36 -1.82 32.84 2.52

0.15 -60.76 26.43 74.53 86.47 0.079014 0.001065 0.158197 0.158201 0.081300 42.08 0.00

61 4 Hvr 90.04 short 0 2200 172.50 5.14 67.54 14.81

0.002355 11.44 9.64 0.109 0.38 -51.45 -0.98 2.54 -11.11 -3.59 49.44 4.51

-0.29 -167.25 31.30 85.90 107.21 0.083006 0.001191 0.161604 0.161608 0.076487 46.18 0.00

61 5 Hvr 90.04 short 0 2600 227.34 8.34 67.54 14.81

0.002355 12.08 11.26 0.149 0.50 -71.66 -2.01 3.49 -16.44 -7.96 69.24 7.70

-1.42 -503.18 38.75 89.72 114.05 0.082057 0.001134 0.161131 0.161135 0.075154 46.79 0.00

61 6 Hvr 90.04 short 0 3000 316.29 13.86 69.49 14.81

0.002346 13.44 13.92 0.227 0.93 -96.46 -1.11 5.99 -18.29 -6.81 92.98 10.84

-2.96 -1343.31 44.48 102.37 133.16 0.087891 0.001576 0.163537 0.163544 0.081596 44.07 0.00

61 7 Hvr 90.04 short 0 1800 125.79 2.87 67.54 14.81

0.002355 7.30 7.51 0.066 0.21 -33.64 -0.46 2.95 -12.11 -3.41 32.95 -1.21

-0.52 -71.35 22.69 92.57 110.01 0.079008 0.000981 0.157869 0.157872 0.078041 43.70 0.00

61 8 Hvr 90.04 short 0 1800 122.96 2.79 68.96 14.81

0.002349 14.85 2.69 0.008 0.41 -35.65 -0.22 3.82 -9.46 -3.57 35.17 0.48

-1.85 -120.55 24.39 99.26 116.04 0.028272 0.001949 0.167725 0.167736 0.076045 49.11 0.00

61 9 Hvr 90.04 short 0 2200 166.93 4.95 69.50 14.81

0.002346 13.53 1.44 0.002 0.86 -52.05 -1.89 4.42 -14.59 -5.09 51.95 2.44

-1.91 -348.34 30.83 100.62 116.05 0.012362 0.002710 0.164090 0.164112 0.073878 48.93 0.01

61 10 Hvr 90.04 short 0 2600 218.69 7.98 69.49 14.81

0.002346 18.40 8.37 0.082 0.83 -73.18 -2.60 4.17 -17.35 -7.57 71.24 5.65

-3.07 -526.39 37.36 101.63 119.96 0.061021 0.001872 0.165188 0.165199 0.072213 50.55 0.01

61 11 Hvr 90.04 short 0 3000 290.74 12.64 70.54 14.81

0.002342 16.73 12.31 0.178 1.01 -98.15 3.47 5.54 -21.52 -30.34 94.94 9.42

-4.59 -1147.42 46.44 102.72 124.12 0.077773 0.001720 0.166733 0.166742 0.074583 49.63 -0.01

61 12 Hvr 90.04 short 0 0 17.72 0.00 70.55 14.81

0.002341 0.10 2.63 0.008 -0.01 -1.41 0.53 0.66 -8.71 -1.79 0.67 -4.13

1.55 -15.79 -13.30 105.89 124.60 0.000000 0.000000 0.000000 0.000000 0.000000

62 2 FF -24.99 short 0 0 0.12 0.00 66.52 14.81

0.002359 0.00 -0.53 0.000 0.10 -0.01 -0.07 -0.03 0.24 0.37 0.01 0.15

0.04 -0.01 0.09 87.33 97.51 0.000000 0.000000 0.000000 0.000000 0.000000

62 3 FF -24.99 short 0 2600 237.86 8.77 66.52 14.81

0.002359 22.55 21.38 0.539 84.33 -28.20 -2.02 37.75 -16.85 -43.90 89.16 31.09

-7.79 -414.09 88.79 88.51 111.96 0.155769 0.004800 0.001605 0.005061 0.000319 61.43 0.00
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Table B2. (cont.) 

 

  

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

62 4 FF -24.99 short 0 2600 244.63 9.05 67.52 14.81

0.002355 34.57 36.90 1.603 87.36 -29.21 -2.15 45.56 -37.65 -126.90 91.95 43.91

-7.14 -496.79 109.11 92.68 123.54 0.268907 0.004981 0.001666 0.005252 0.000329 62.82 0.00

62 5 FF -24.99 short 0 2200 189.82 5.75 67.51 14.81

0.002355 31.72 33.69 1.336 62.47 -21.00 -0.26 34.20 -31.63 -109.42 66.58 33.80

-2.68 -208.42 85.63 94.45 128.67 0.290144 0.004975 0.001672 0.005249 0.000345 59.90 0.00

62 6 FF -24.99 short 0 1800 138.65 3.24 68.14 14.81

0.002352 28.97 30.49 1.093 41.90 -13.94 2.08 24.52 -19.73 -103.73 44.17 24.56

-0.08 -82.70 65.16 91.49 126.00 0.320958 0.004992 0.001661 0.005261 0.000356 58.31 -0.01

62 7 FF -24.99 short 0 3000 339.83 14.98 68.51 14.81

0.002351 36.87 38.96 1.784 117.54 -37.90 30.04 60.58 -8.25 -318.50 123.26 56.15

-12.85 -1518.45 133.79 92.87 125.71 0.246051 0.005044 0.001626 0.005300 0.000355 59.01 -0.05

62 8 FF -24.99 short 0 2600 249.42 9.25 68.52 14.81

0.002350 50.50 52.12 2.996 90.61 -24.12 0.74 54.04 -71.15 -251.37 96.01 61.35

-7.61 -552.29 135.62 93.23 133.07 0.367987 0.005177 0.001378 0.005357 0.000337 63.21 0.00

62 9 FF -24.99 short 0 2200 187.58 5.67 69.48 14.81

0.002346 48.20 50.22 2.725 64.59 -16.41 0.63 39.18 -68.72 -225.82 68.94 49.13

-3.06 -164.96 106.08 93.70 133.40 0.415085 0.005164 0.001312 0.005328 0.000342 61.86 0.00

62 10 FF -24.99 short 0 1800 135.20 3.14 69.48 14.81

0.002346 45.85 48.11 2.466 43.20 -10.45 1.94 28.57 -58.06 -214.41 46.38 38.42

-0.91 -50.42 83.91 91.29 130.02 0.482589 0.005159 0.001249 0.005308 0.000346 60.78 -0.01

62 11 FF -24.99 short 0 3000 325.81 14.31 70.55 14.81

0.002341 53.30 56.11 3.325 121.39 -31.28 28.90 69.39 -56.08 -431.28 128.01 75.83

-13.77 -1648.57 166.47 91.16 127.33 0.336606 0.005229 0.001347 0.005400 0.000341 63.28 -0.05

62 12 FF -24.99 short 0 2600 254.72 9.47 70.56 14.81

0.002341 67.14 70.64 5.277 90.36 -19.72 0.46 57.30 -136.51 -443.38 97.04 81.36

-10.07 -881.50 165.99 87.73 130.23 0.489250 0.005182 0.001131 0.005304 0.000347 60.60 0.00

62 13 FF -24.99 short 0 2200 190.29 5.76 70.56 14.81

0.002341 65.76 68.39 5.063 63.09 -12.90 0.50 41.63 -133.39 -423.13 69.24 68.00

-6.33 -209.84 132.60 88.54 130.06 0.566380 0.005053 0.001033 0.005158 0.000348 57.85 0.00

62 14 FF -24.99 short 0 1800 134.76 3.13 70.56 14.81

0.002342 64.17 61.00 4.822 40.52 -7.61 0.31 30.09 -125.58 -405.90 46.05 56.70

-4.33 -60.56 107.85 86.99 126.84 0.675516 0.004849 0.000911 0.004933 0.000345 54.59 0.00

62 15 FF -24.99 short 0 3000 331.32 14.57 70.56 14.81

0.002341 69.86 66.90 5.712 121.72 -27.12 29.28 74.19 -121.22 -633.26 129.81 96.93

-16.49 -2461.52 199.83 85.64 123.67 0.441189 0.005244 0.001168 0.005372 0.000347 61.66 -0.05

62 16 FF -24.99 short 0 0 -11.20 0.00 69.49 14.81

0.002346 7.65 7.70 0.070 0.79 -0.18 0.59 3.85 2.63 -3.20 0.94 3.30

0.91 2.51 -5.66 91.80 123.91 0.000000 0.000000 0.000000 0.000000 0.0000009
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Table B2. (cont.) 

 

  

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

63 2 FF -24.98 short 0 0 -0.07 0.00 49.48 14.84

0.002444 1.22 0.00 0.000 0.00 0.01 0.09 -0.05 0.06 0.82 0.00 0.02

-0.06 0.00 0.11 65.45 66.52 0.000000 0.000000 0.000000 0.000000 0.000000

63 3 FF -24.98 short 0 2600 257.63 9.59 49.50 14.84

0.002444 21.00 20.38 0.508 85.47 -26.69 -1.95 35.56 -21.04 -51.18 90.32 33.31

-7.60 -516.52 98.27 88.06 118.91 0.148526 0.004696 0.001466 0.004920 0.000336 55.80 0.00

63 4 FF -24.98 short 0 2600 240.83 8.90 50.51 14.84

0.002439 101.93 79.34 12.670 86.46 -10.15 0.95 61.49 -351.82 -1078.53 99.28 150.80

-18.96 -2790.90 255.98 84.90 119.56 0.742810 0.004760 0.000559 0.004793 0.000313 57.72 0.00

63 5 FF -24.98 short 0 2200 168.82 5.01 50.51 14.84

0.002439 99.67 64.93 12.115 57.00 -4.32 -0.10 45.18 -335.37 -1023.86 69.16 130.31

-14.63 -1169.35 218.61 83.80 116.27 0.858428 0.004383 0.000332 0.004396 0.000291 54.49 0.00

63 6 FF -24.98 short 0 3000 318.26 13.95 51.50 14.84

0.002434 104.41 87.16 13.269 122.60 -16.70 29.35 82.87 -337.67 -1272.77 135.35 171.28

-24.01 -4307.21 303.20 84.99 115.93 0.659432 0.005080 0.000692 0.005127 0.000320 62.43 -0.05

63 7 FF -24.99 short 0 2600 179.58 6.37 52.49 14.84

0.002429 135.87 135.80 22.421 75.39 -5.03 1.72 66.96 -623.42 -1901.10 99.14 221.59

-33.90 -5501.94 344.79 82.63 113.50 0.990146 0.004168 0.000278 0.004177 0.000225 65.32 0.00

63 8 FF -24.99 short 0 2200 90.01 2.26 52.49 14.84

0.002429 132.42 135.75 21.297 47.45 0.56 2.55 48.64 -595.23 -1799.32 68.61 200.91

-30.06 -2809.81 297.78 81.04 113.55 1.140459 0.003663 -0.000043 0.003664 0.000132 91.52 -0.01

63 9 FF -24.98 short 0 0 -3.57 0.00 53.52 14.84

0.002425 9.17 9.41 0.107 0.35 1.28 1.44 0.11 -8.14 -13.24 0.65 -0.31

1.16 9.00 -39.33 89.38 116.29 0.000000 0.000000 0.000000 0.000000 0.000000

64 2 FF -19.96 short 0 0 0.09 0.00 52.51 14.85

0.002430 0.00 0.00 0.000 0.11 0.03 -0.04 -0.40 -0.44 0.84 0.00 33.61

-2.54 -409.89 -0.03 82.94 111.73 0.000000 0.000000 0.000000 0.000000 0.000000

64 3 FF -19.96 short 0 2600 247.25 9.16 52.51 14.85

0.002430 16.30 24.29 0.717 86.78 -23.13 -0.54 29.56 -4.88 -42.43 80.43 17.91

-4.83 -823.75 78.81 93.12 131.49 0.177012 0.004796 0.001278 0.004963 0.000323 58.84 0.00

64 4 FF -19.96 short 0 2600 258.92 9.64 53.50 14.85

0.002425 33.86 26.31 0.840 99.09 -14.41 -0.75 50.54 -26.36 -65.93 100.01 8.62

0.26 -116.03 105.80 94.28 133.09 0.191740 0.005486 0.000798 0.005544 0.000341 65.87 0.00

64 5 FF -19.96 short 0 2200 200.14 6.11 54.50 14.85

0.002421 32.36 34.42 1.434 68.72 -15.68 -1.61 36.26 -33.44 -122.34 72.62 1.63

3.18 225.12 82.87 93.71 131.00 0.296457 0.005324 0.001215 0.005461 0.000357 61.48 0.00

64 6 FF -19.96 short 0 1800 147.57 3.49 54.49 14.85

0.002421 30.62 34.14 1.411 45.88 -11.72 0.77 25.73 -28.68 -134.34 49.78 34.28

-10.39 -2936.28 64.46 94.50 129.95 0.359337 0.005310 0.001357 0.005481 0.000373 59.16 0.00
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Table B2. (cont.) 

 

  

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

64 7 FF -19.96 short 0 3000 359.36 15.91 54.50 14.85

0.002421 34.65 26.42 0.845 131.13 -21.23 30.09 65.69 8.60 -226.27 132.12 45.20

-5.13 -1486.80 128.13 92.04 132.60 0.166832 0.005463 0.000885 0.005534 0.000367 61.07 -0.05

64 8 FF -19.96 short 0 2600 270.54 10.12 55.49 14.85

0.002416 50.94 49.27 3.135 100.77 -17.33 -1.32 60.25 -72.50 -276.59 105.82 33.13

-0.69 -445.41 134.49 93.21 129.39 0.371252 0.005600 0.000963 0.005683 0.000359 64.87 0.00

64 9 FF -19.97 short 0 2200 208.52 6.40 55.49 14.85

0.002416 48.65 47.62 2.859 72.12 -11.22 -0.81 43.52 -70.68 -255.47 77.33 24.78

1.53 28.30 103.73 91.55 129.81 0.418995 0.005598 0.000871 0.005665 0.000375 61.88 0.00

64 10 FF -19.96 short 0 1800 154.32 3.69 55.49 14.85

0.002416 47.20 46.76 2.691 48.85 -6.90 -0.11 32.30 -62.46 -249.54 53.55 65.54

-10.08 -3562.25 82.44 88.44 127.71 0.496800 0.005665 0.000800 0.005721 0.000394 59.68 0.00

64 11 FF -19.97 short 0 3000 359.35 15.90 55.49 14.85

0.002416 52.88 54.97 3.378 134.98 -23.40 35.67 76.96 -40.33 -492.66 139.86 74.84

-7.40 -2383.51 164.48 92.08 130.92 0.333973 0.005635 0.000977 0.005719 0.000367 64.03 -0.06

64 12 FF -19.96 short 0 2600 264.12 9.86 56.49 14.85

0.002411 68.12 42.06 5.594 102.31 -13.73 -2.31 66.06 -133.98 -504.60 110.51 62.48

-3.83 -959.23 165.53 88.64 130.02 0.496392 0.005698 0.000764 0.005749 0.000350 67.65 0.01

64 13 FF -19.96 short 0 2200 199.85 6.10 56.49 14.85

0.002411 66.64 65.85 5.354 73.05 -7.67 -2.31 48.72 -129.87 -485.86 80.92 52.55

-1.89 -329.92 131.07 89.51 127.17 0.573924 0.005681 0.000596 0.005713 0.000358 65.64 0.01

64 14 FF -19.96 short 0 1800 142.14 3.34 56.50 14.85

0.002411 64.71 44.52 5.049 48.58 -3.50 -2.94 35.02 -126.07 -454.04 55.66 97.09

-13.17 -5231.92 105.25 87.35 124.39 0.681168 0.005644 0.000406 0.005659 0.000358 64.70 0.01

64 15 FF -19.96 short 0 3000 354.55 15.68 56.50 14.85

0.002411 69.60 65.75 5.841 137.94 -18.78 30.36 85.16 -107.93 -691.66 145.66 137.73

-17.67 -5402.80 200.17 85.66 125.16 0.439604 0.005770 0.000785 0.005823 0.000363 66.60 -0.05

64 16 FF -19.96 short 0 2600 253.44 9.42 57.49 14.85

0.002407 101.18 82.45 12.320 102.97 -6.19 -6.05 73.50 -313.28 -1122.28 119.18 122.77

-13.10 -2428.40 240.54 84.59 123.56 0.737344 0.005745 0.000345 0.005755 0.000335 70.81 0.01

64 17 FF -19.96 short 0 2200 181.36 5.45 57.50 14.85

0.002407 100.58 77.21 12.174 71.06 -3.16 -5.63 55.44 -309.96 -1107.66 87.84 110.79

-10.45 -1349.16 203.36 82.14 116.00 0.866239 0.005537 0.000246 0.005543 0.000320 70.02 0.02

64 18 FF -19.96 short 0 1800 111.00 2.45 57.49 14.85

0.002407 99.59 70.19 11.937 44.92 -0.02 -5.54 40.74 -306.65 -1081.52 60.89 162.07

-21.96 -9966.75 172.03 78.92 113.14 1.048347 0.005229 0.000002 0.005229 0.000263 78.18 0.03

64 19 FF -19.96 short 0 3000 353.09 15.61 58.49 14.85

0.002402 102.16 87.86 12.536 140.31 -9.19 30.82 95.64 -276.81 -1326.74 156.19 -3.67

2.36 21.25 287.77 88.73 120.03 0.645221 0.005891 0.000386 0.005904 0.000362 68.04 -0.059
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Table B2. (cont.) 

 

  

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

64 20 FF -19.96 short 0 0 -4.40 0.00 57.49 14.85

0.002407 7.98 9.75 0.115 0.23 0.57 -1.10 0.05 -10.12 -1.20 0.22 0.00

0.00 0.00 6.50 0.00 0.00 0.000000 0.000000 0.000000 0.000000 0.000000

65 2 FF -14.95 short 0 0 -1.06 0.00 56.49 14.85

0.002411 0.83 1.09 0.001 0.02 -0.04 -0.01 0.19 0.10 -0.47 0.07 0.14

-0.10 0.00 -0.56 78.86 89.00 0.000000 0.000000 0.000000 0.000000 0.000000

65 3 FF -14.96 short 0 2600 237.40 8.75 55.69 14.85

0.002415 12.07 20.08 0.487 86.56 -15.36 -0.99 22.21 -4.27 -52.24 85.27 26.96

-9.08 -508.08 72.71 83.01 107.32 0.146347 0.004813 0.000854 0.004889 0.000311 59.82 0.00

65 4 FF -14.96 short 0 2200 185.27 5.59 56.49 14.85

0.002411 16.91 23.40 0.660 63.04 -9.93 -0.70 23.03 -0.92 -63.43 60.93 25.76

-4.04 -272.74 68.97 88.78 120.50 0.201540 0.004903 0.000772 0.004964 0.000328 58.00 0.00

65 5 FF -14.96 short 0 1800 137.65 3.21 56.50 14.85

0.002411 17.42 19.07 0.439 46.42 -6.47 -1.42 19.46 -11.33 -43.35 48.42 19.05

-4.05 -145.73 57.35 89.60 120.28 0.200768 0.005393 0.000751 0.005445 0.000344 63.51 0.01

65 6 FF -14.95 short 0 2600 238.46 8.80 56.50 14.85

0.002412 17.64 26.00 0.815 88.05 -14.73 2.78 30.60 -8.14 -73.90 81.41 34.76

-5.20 -701.35 84.95 89.88 123.04 0.189488 0.004903 0.000820 0.004971 0.000313 60.95 -0.01

65 7 FF -14.96 short 0 3000 336.43 14.81 56.49 14.85

0.002412 18.72 30.19 1.099 123.05 -21.88 31.54 40.92 30.14 -259.36 115.27 49.61

-10.47 -1922.07 105.42 91.96 129.50 0.190642 0.005147 0.000915 0.005227 0.000343 59.95 -0.05

65 8 FF -14.96 short 0 2200 203.44 6.22 56.50 14.85

0.002412 33.53 37.31 1.678 72.87 -10.21 -0.12 36.78 -28.91 -174.35 76.15 38.34

-6.88 -462.57 91.92 91.02 118.14 0.321330 0.005668 0.000794 0.005723 0.000365 64.49 0.00

65 9 FF -14.96 short 0 1800 147.87 3.50 57.50 14.85

0.002407 32.71 35.69 1.533 49.75 -6.38 2.25 27.14 -29.62 -169.74 52.75 29.89

-3.76 -177.25 73.39 89.85 118.37 0.375684 0.005791 0.000743 0.005839 0.000376 64.52 -0.01

65 10 FF -14.95 short 0 2600 262.86 9.80 57.50 14.85

0.002407 32.79 36.74 1.625 100.91 -13.33 1.44 47.57 -35.62 -165.76 102.85 47.38

-9.99 -1422.56 111.77 88.36 118.11 0.267755 0.005630 0.000743 0.005679 0.000349 66.65 0.00

65 11 FF -14.95 short 0 3000 346.75 15.31 57.50 14.85

0.002407 32.37 35.70 1.533 132.98 -18.19 24.58 60.24 -6.62 -287.29 135.98 55.72

-14.89 -3159.14 129.59 89.06 122.87 0.225442 0.005573 0.000762 0.005625 0.000355 64.65 -0.04

65 12 FF -14.96 short 0 2200 212.58 6.54 59.06 14.85

0.002400 51.16 55.36 3.140 77.33 -3.73 1.46 47.69 -67.03 -324.20 83.11 57.14

-5.06 -1137.63 118.67 89.00 125.05 0.440587 0.006044 0.000291 0.006051 0.000386 66.37 0.00

65 13 FF -14.95 short 0 1800 155.30 3.72 59.46 14.85

0.002398 50.19 53.98 3.019 53.37 -1.39 0.26 35.86 -68.24 -306.58 58.83 46.57

-2.00 -359.39 93.70 88.48 124.16 0.528263 0.006237 0.000162 0.006239 0.000400 66.94 0.00
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Table B2. (cont.) 

 

  

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

65 14 FF -14.95 short 0 2600 275.99 10.35 60.54 14.85

0.002392 52.47 57.50 3.294 107.19 -6.37 0.86 62.65 -75.35 -332.74 112.56 69.38

-9.55 -2085.09 145.51 89.35 122.89 0.382402 0.006016 0.000357 0.006027 0.000371 68.64 0.00

65 15 FF -14.95 short 0 3000 358.04 15.84 60.54 14.85

0.002393 53.37 59.11 3.408 143.27 -10.05 29.27 81.53 -45.79 -483.71 147.47 83.24

-13.99 -4528.38 174.37 89.85 126.58 0.337086 0.006039 0.000424 0.006054 0.000369 69.33 -0.05

65 16 FF -14.96 short 0 2200 214.38 6.60 61.52 14.85

0.002388 67.43 73.40 5.429 80.69 -0.35 -1.11 54.66 -123.41 -550.05 89.88 77.59

-5.96 -1283.46 145.35 89.57 128.52 0.580763 0.006337 0.000027 0.006337 0.000391 70.11 0.00

65 17 FF -14.96 short 0 1800 155.37 3.72 61.53 14.84

0.002388 65.97 70.87 5.196 54.77 1.06 -2.34 40.13 -123.46 -522.25 63.37 63.79

-3.16 -650.25 115.68 88.40 125.79 0.694442 0.006427 -0.000125 0.006428 0.000402 69.68 0.01

65 18 FF -14.96 short 0 2600 280.28 10.52 62.53 14.84

0.002383 68.73 74.83 5.628 111.23 -2.92 -1.33 71.59 -129.63 -566.49 120.57 91.22

-10.36 -3025.71 176.13 87.95 123.25 0.500881 0.006268 0.000164 0.006270 0.000378 71.33 0.00

65 19 FF -14.96 short 0 3000 372.87 16.55 62.53 14.84

0.002383 69.61 76.15 5.773 147.41 -5.47 29.36 91.78 -98.30 -729.53 156.29 105.94

-14.35 -7078.73 212.50 88.24 125.56 0.439623 0.006239 0.000232 0.006244 0.000387 69.23 -0.05

65 20 FF -14.96 short 0 2200 213.08 6.56 63.52 14.84

0.002378 100.66 109.75 12.049 81.33 3.13 -8.12 61.31 -290.38 -1201.71 101.26 124.91

-12.94 -4506.98 211.75 81.53 117.96 0.866928 0.006414 -0.000247 0.006418 0.000390 71.67 0.03

65 21 FF -14.96 short 0 1800 147.63 3.50 63.53 14.84

0.002378 100.61 108.36 12.037 53.57 1.76 -6.49 46.13 -290.68 -1198.04 73.28 109.04

-8.38 -2133.84 177.00 81.08 113.92 1.059053 0.006311 -0.000207 0.006314 0.000380 71.84 0.03

65 22 FF -14.96 short 0 2600 288.57 10.86 63.53 14.84

0.002378 100.03 109.32 11.899 114.54 3.62 -7.72 80.80 -286.52 -1188.44 133.97 138.98

-16.08 -6746.71 246.41 80.63 114.94 0.728964 0.006467 -0.000205 0.006471 0.000392 72.28 0.02

66 2 FF -9.94 short 0 0 -0.04 0.00 61.53 14.84

0.002387 0.00 0.00 0.000 0.07 -0.02 0.01 0.23 -0.07 0.57 -0.02 0.46

0.03 -0.06 -0.13 87.95 114.07 0.000000 0.000000 0.000000 0.000000 0.000000

66 3 FF -9.94 short 0 2600 221.50 8.10 60.53 14.84

0.002392 7.17 9.22 0.102 83.46 -6.88 -2.97 8.57 -1.06 -0.16 79.61 19.78

-9.12 -409.65 48.50 85.09 111.20 0.067226 0.004686 0.000386 0.004702 0.000290 60.41 0.01

66 4 FF -9.94 short 0 2200 183.96 5.54 60.31 14.84

0.002393 17.41 21.97 0.578 67.12 -3.07 -1.65 26.68 5.66 -51.66 62.13 27.62

-5.40 -278.65 66.07 88.69 120.42 0.189215 0.005261 0.000240 0.005266 0.000328 63.42 0.01

66 5 FF -9.94 short 0 1800 136.98 3.19 60.55 14.84

0.002392 19.50 18.50 0.409 49.91 -1.62 -1.62 22.46 -5.02 -41.67 50.56 19.99

-4.85 -198.31 53.56 89.22 122.05 0.194695 0.005847 0.000190 0.005850 0.000345 70.57 0.019
7
 



Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

66 6 FF -9.94 short 0 2600 245.17 9.07 60.54 14.84

0.002392 17.38 23.92 0.684 96.29 -6.13 0.85 36.66 5.80 -62.84 88.14 38.50

-6.51 -738.88 84.44 88.91 123.15 0.174301 0.005406 0.000344 0.005417 0.000325 66.67 0.00

66 7 FF -9.94 short 0 3000 326.66 14.35 60.54 14.84

0.002392 17.31 25.00 0.747 123.85 -7.69 37.40 43.08 48.22 -275.67 120.73 45.95

-13.51 -2636.24 98.08 89.23 125.85 0.157895 0.005222 0.000324 0.005232 0.000335 61.49 -0.06

66 8 FF -9.94 short 0 2200 181.64 5.46 60.55 14.84

0.002392 33.84 34.93 1.459 78.71 -0.70 1.48 39.83 -16.13 -167.67 79.95 39.72

-6.19 -660.36 85.95 93.75 126.44 0.300824 0.006172 0.000055 0.006172 0.000323 81.63 0.00

66 9 FF -9.94 short 0 1800 130.46 3.01 61.54 14.84

0.002387 33.72 34.22 1.398 54.78 1.43 0.36 30.80 -14.95 -157.87 55.98 32.67

-2.33 -190.14 67.67 91.39 126.03 0.360232 0.006430 -0.000168 0.006432 0.000325 86.23 0.00

66 10 FF -9.94 short 0 2600 238.37 8.79 61.54 14.84

0.002387 33.41 34.92 1.455 106.87 -2.72 -0.09 50.77 -17.35 -161.36 107.37 48.54

-10.25 -1379.31 105.76 91.57 124.30 0.254478 0.006012 0.000153 0.006014 0.000316 80.31 0.00

66 11 FF -9.94 short 0 3000 333.49 14.67 61.54 14.84

0.002387 31.06 33.32 1.325 139.36 -2.94 42.29 65.29 37.59 -373.79 140.16 59.66

-17.71 -3466.77 126.46 90.86 126.20 0.210442 0.005888 0.000124 0.005890 0.000343 71.65 -0.07

66 12 FF -9.94 short 0 2200 189.03 5.72 62.54 14.84

0.002383 50.81 52.46 3.075 84.82 5.72 0.80 51.11 -45.00 -349.89 89.27 58.10

-5.81 -1060.89 112.33 86.40 123.25 0.437572 0.006677 -0.000450 0.006692 0.000340 87.66 0.00

66 13 FF -9.95 short 0 1800 134.09 3.11 62.54 14.84

0.002382 50.67 51.30 3.058 58.69 5.52 -1.77 38.26 -42.85 -342.71 63.61 48.47

-2.20 -485.08 89.40 86.27 122.06 0.533347 0.006902 -0.000649 0.006932 0.000337 93.07 0.01

66 14 FF -9.94 short 0 2600 248.61 9.22 62.54 14.84

0.002382 50.88 53.52 3.083 115.78 5.40 -0.18 65.18 -44.13 -340.69 118.64 69.87

-10.57 -2634.90 138.12 85.43 120.95 0.370771 0.006526 -0.000304 0.006533 0.000332 86.59 0.00

66 15 FF -9.94 short 0 3000 339.89 14.98 62.54 14.84

0.002382 51.01 54.57 3.099 152.70 3.51 36.76 83.09 0.12 -520.25 153.20 81.61

-15.33 -5736.03 165.72 86.22 122.81 0.322175 0.006465 -0.000149 0.006467 0.000351 80.60 -0.06

66 16 FF -9.94 short 0 2200 210.69 6.47 65.53 14.81

0.002364 67.42 69.05 5.374 87.74 9.80 -0.98 56.19 -79.17 -599.64 95.34 78.34

-7.30 -1830.05 142.72 80.32 105.76 0.580677 0.006960 -0.000777 0.007003 0.000387 82.25 0.00

66 17 FF -9.94 short 0 1800 151.59 3.61 66.55 14.81

0.002360 67.13 68.85 5.317 61.15 8.05 -1.84 41.77 -82.46 -588.66 68.41 65.59

-4.76 -877.09 113.76 79.14 108.00 0.706579 0.007260 -0.000956 0.007323 0.000395 86.25 0.01

66 18 FF -9.94 short 0 2600 273.58 10.25 67.55 14.81

0.002356 67.53 70.56 5.372 119.40 11.20 -1.01 73.79 -82.70 -598.35 127.14 90.90

-9.15 -3292.12 171.34 81.64 113.33 0.492143 0.006806 -0.000638 0.006836 0.000373 82.43 0.00
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Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

66 19 FF -9.94 short 0 3000 366.16 16.23 67.55 14.81

0.002355 67.47 71.72 5.361 156.94 11.66 35.43 93.27 -38.66 -767.25 162.74 105.07

-12.55 -6677.87 207.03 83.42 118.14 0.426101 0.006720 -0.000499 0.006739 0.000384 78.24 -0.06

66 20 FF -9.94 short 0 2200 217.03 6.70 68.52 14.81

0.002351 100.86 107.47 11.959 94.47 13.75 -3.60 62.31 -199.22 -1295.34 111.03 121.30

-8.21 -4729.03 203.69 81.67 118.56 0.868651 0.007536 -0.001097 0.007615 0.000403 89.68 0.01

66 21 FF -9.94 short 0 1800 149.87 3.56 68.53 14.81

0.002351 101.55 106.88 12.123 65.20 10.00 -1.12 46.66 -207.00 -1310.53 81.54 107.74

-5.51 -2395.69 171.77 81.59 117.23 1.068947 0.007770 -0.001191 0.007861 0.000391 96.87 0.01

66 22 FF -9.94 short 0 2600 293.19 11.06 68.53 14.81

0.002351 100.87 107.44 11.961 128.64 18.84 -2.63 81.89 -201.94 -1300.19 144.78 138.19

-10.57 -7919.54 241.37 81.62 116.78 0.735085 0.007347 -0.001076 0.007426 0.000403 86.33 0.01

66 23 FF -6.59 short 0 0 8.29 0.00 67.54 14.81

0.002355 6.28 3.99 0.019 0.01 0.96 -0.22 -0.38 -36.22 51.37 -0.36 -3.57

0.20 -3.84 0.38 86.91 121.37 0.000000 0.000000 0.000000 0.000000 0.000000

67 2 FF -4.93 short 0 0 0.00 0.00 64.52 14.81

0.002369 0.00 0.00 0.000 -0.10 -0.03 -0.14 -0.07 0.26 -0.63 0.00 0.01

0.04 0.03 -0.05 84.92 108.59 0.000000 0.000000 0.000000 0.000000 0.000000

67 3 FF -4.93 short 0 2600 210.57 7.65 64.54 14.81

0.002369 14.09 8.86 0.093 81.12 -2.05 -0.26 -0.26 1.47 4.78 78.96 13.38

-8.01 -219.54 44.08 85.62 110.75 0.064544 0.004599 0.000116 0.004601 0.000277 61.32 0.00

67 4 FF -4.93 short 0 1800 131.82 3.04 63.52 14.81

0.002373 19.38 21.78 0.563 51.58 2.50 -1.34 22.77 -11.62 -51.81 52.80 19.97

-4.87 -56.24 56.73 90.65 121.84 0.229232 0.006089 -0.000295 0.006097 0.000331 78.10 0.01

67 5 FF -4.93 short 0 2200 175.80 5.26 63.53 14.81

0.002373 17.36 24.94 0.738 69.33 1.93 -0.71 27.01 -4.73 -62.34 65.16 25.31

-7.78 -190.25 69.78 89.91 122.02 0.214820 0.005481 -0.000153 0.005483 0.000313 70.42 0.00

67 6 FF -4.93 short 0 2600 236.14 8.70 63.53 14.81

0.002372 16.44 26.54 0.835 95.61 0.59 -1.70 34.03 -4.20 -75.31 91.11 35.30

-7.80 -576.38 83.80 89.02 121.05 0.193394 0.005412 -0.000034 0.005412 0.000314 68.86 0.00

67 7 FF -4.93 short 0 3000 295.62 12.87 63.63 14.81

0.002372 14.99 23.17 0.637 121.96 2.40 13.49 42.13 18.20 -144.69 121.86 41.65

-16.16 -1762.67 96.64 88.62 123.57 0.146331 0.005186 -0.000102 0.005187 0.000303 67.08 -0.02

67 8 FF -4.94 short 0 1800 133.47 3.09 64.53 14.80

0.002368 34.67 34.30 1.393 59.77 8.61 1.19 31.78 -21.88 -141.10 60.14 32.61

-2.19 -266.78 71.42 88.82 123.57 0.361053 0.007073 -0.001019 0.007146 0.000337 97.37 -0.01

67 9 FF -4.93 short 0 2200 186.69 5.64 64.53 14.80

0.002368 34.40 34.12 1.378 83.97 8.83 2.26 42.46 -23.61 -140.41 84.29 40.08

-5.98 -576.40 90.71 87.98 122.15 0.293813 0.006652 -0.000699 0.006689 0.000337 88.30 -0.01
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Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

67 10 FF -4.94 short 0 2600 244.13 9.03 64.54 14.81

0.002368 34.10 35.12 1.460 112.36 7.53 1.54 54.62 -21.73 -150.61 113.22 47.87

-10.97 -1349.38 109.31 87.17 122.90 0.255913 0.006370 -0.000427 0.006384 0.000327 84.87 0.00

67 11 FF -4.94 short 0 3000 344.54 15.20 65.41 14.81

0.002365 30.87 29.82 1.052 144.40 11.84 5.71 68.81 -9.66 -134.52 143.65 59.77

-15.55 -2679.27 127.95 86.63 126.04 0.188362 0.006159 -0.000505 0.006180 0.000359 73.65 -0.01

67 12 FF -4.93 short 0 1800 151.54 3.61 65.51 14.80

0.002362 51.70 47.09 3.157 64.16 14.97 0.80 40.48 -49.38 -339.24 68.32 49.08

-0.84 -271.50 90.65 88.33 124.79 0.544232 0.007609 -0.001775 0.007814 0.000394 95.19 0.00

67 13 FF -4.93 short 0 2200 205.57 6.30 66.53 14.80

0.002358 50.92 47.63 3.056 91.16 17.33 2.66 51.41 -48.97 -325.07 93.73 58.28

-4.27 -664.56 113.22 88.14 122.94 0.438520 0.007252 -0.001379 0.007382 0.000378 91.28 -0.01

67 14 FF -4.94 short 0 2600 265.86 9.93 66.53 14.80

0.002358 49.93 43.04 2.939 121.82 18.47 4.52 66.68 -43.49 -307.60 122.43 68.04

-8.86 -1865.73 137.61 89.39 122.72 0.363862 0.006939 -0.001052 0.007018 0.000361 88.56 -0.01

67 15 FF -4.93 short 0 3000 341.32 15.05 66.53 14.80

0.002358 48.92 44.92 2.821 159.52 18.99 10.37 83.18 -35.81 -317.75 158.72 78.33

-13.58 -3997.23 165.05 88.10 125.42 0.308943 0.006824 -0.000813 0.006873 0.000356 86.99 -0.02

67 16 FF -4.94 short 0 1800 158.55 3.81 67.54 14.80

0.002353 68.76 71.40 5.563 68.63 19.82 1.50 45.40 -84.25 -603.53 75.40 66.22

0.45 -626.25 114.51 80.12 119.93 0.723779 0.008171 -0.002360 0.008505 0.000418 102.01 -0.01

67 17 FF -4.94 short 0 2200 220.17 6.81 67.54 14.80

0.002353 67.96 69.21 5.434 95.98 24.54 3.00 59.75 -82.69 -589.70 102.83 77.80

-3.03 -1532.01 141.97 82.23 118.47 0.585284 0.007649 -0.001956 0.007895 0.000409 93.23 -0.01

67 18 FF -4.94 short 0 2600 287.01 10.80 67.62 14.80

0.002353 67.12 71.46 5.300 128.84 28.72 3.07 76.04 -81.24 -572.64 134.35 89.32

-6.85 -3319.71 170.19 84.88 118.23 0.489134 0.007354 -0.001639 0.007534 0.000393 90.37 -0.01

67 19 FF -4.93 short 0 3000 402.22 17.95 68.21 14.80

0.002350 66.34 70.99 5.171 167.38 31.61 13.63 93.76 -66.56 -594.48 170.60 101.28

-10.36 -6904.59 207.71 84.91 123.75 0.418989 0.007184 -0.001357 0.007311 0.000426 79.77 -0.02

67 20 FF -4.93 short 0 1800 164.51 3.98 68.52 14.80

0.002349 104.32 82.43 12.781 76.05 24.76 4.78 49.07 -191.90 -1387.74 89.26 104.35

-3.09 -1996.73 171.05 82.44 125.20 1.098105 0.009071 -0.002953 0.009540 0.000437 115.79 -0.02

67 21 FF -4.93 short 0 2200 233.44 7.27 68.52 14.80

0.002349 100.75 84.06 11.921 106.82 34.54 4.41 66.11 -183.20 -1297.21 119.75 117.06

-4.30 -4073.53 200.76 81.70 123.29 0.867703 0.008530 -0.002758 0.008965 0.000438 105.41 -0.01

67 22 FF -4.93 short 0 2600 314.52 11.94 68.52 14.80

0.002349 100.28 78.41 11.810 142.28 42.95 4.67 86.48 -177.42 -1287.37 155.25 133.86

-6.39 -6877.42 239.46 82.02 122.67 0.730785 0.008135 -0.002456 0.008497 0.000436 97.78 -0.01

1
0
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Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

67 23 FF -4.93 short 0 3000 446.94 20.07 68.52 14.80

0.002349 98.96 80.45 11.501 182.02 51.53 16.03 109.18 -161.63 -1308.60 194.58 152.10

-9.66 -13443.37 283.07 82.23 125.18 0.625011 0.007816 -0.002213 0.008123 0.000477 83.48 -0.03

67 24 FF -4.94 short 0 0 12.70 0.00 67.55 14.80

0.002353 5.17 2.20 0.006 0.29 1.10 -2.28 0.15 -9.71 11.47 0.56 -2.75

-0.37 0.42 4.40 88.23 128.71 0.000000 0.000000 0.000000 0.000000 0.000000

68 2 FF -1.94 short 0 0 0.15 0.00 65.53 14.81

0.002364 0.30 0.00 0.000 -0.13 -0.03 0.08 -0.56 0.62 -1.38 -0.05 -1.10

-0.05 0.42 -0.27 90.17 116.45 0.000000 0.000000 0.000000 0.000000 0.000000

68 3 FF -1.94 short 0 2600 223.44 8.18 64.53 14.81

0.002369 9.53 8.61 0.088 86.72 -0.38 -0.28 -5.87 2.85 7.87 81.32 10.64

-4.81 -332.82 34.24 83.73 109.71 0.062770 0.004916 0.000021 0.004916 0.000296 63.34 0.00

68 4 FF -1.94 short 0 1800 136.95 3.19 63.55 14.81

0.002373 19.45 22.96 0.626 53.08 4.91 -1.70 24.15 -9.26 -59.59 53.95 20.78

-5.14 -71.94 57.55 92.52 124.09 0.241705 0.006266 -0.000579 0.006293 0.000347 78.14 0.01

68 5 FF -1.94 short 0 2200 182.05 5.47 63.54 14.81

0.002373 17.08 26.78 0.851 70.92 4.07 0.74 30.21 3.38 -78.44 65.12 27.76

-6.10 -134.45 71.26 91.46 122.24 0.230633 0.005604 -0.000322 0.005613 0.000326 70.06 0.00

68 6 FF -1.94 short 0 2600 239.98 8.86 63.54 14.81

0.002373 15.53 26.64 0.842 95.45 4.82 -1.88 35.62 0.19 -87.64 94.16 31.41

-9.51 -469.80 81.94 91.72 123.85 0.194130 0.005400 -0.000273 0.005407 0.000320 67.56 0.00

68 7 FF -1.94 short 0 3000 320.05 14.03 63.54 14.81

0.002373 13.68 22.56 0.604 121.74 8.21 29.96 40.62 41.19 -222.02 120.87 41.43

-13.26 -894.01 93.99 92.76 126.48 0.142459 0.005173 -0.000349 0.005185 0.000330 61.53 -0.05

68 8 FF -1.94 short 0 1800 134.99 3.14 63.55 14.81

0.002373 35.13 40.05 1.904 61.08 8.92 1.40 30.70 -19.94 -201.63 61.40 33.54

-1.46 -112.90 72.98 91.91 127.51 0.421611 0.007212 -0.001053 0.007288 0.000341 99.13 -0.01

68 9 FF -1.94 short 0 2200 187.09 5.65 64.33 14.81

0.002370 34.22 39.98 1.894 85.53 9.42 1.29 41.10 -17.71 -208.57 86.86 39.59

-6.19 -340.30 91.00 91.05 125.12 0.344343 0.006769 -0.000746 0.006810 0.000337 90.58 0.00

68 10 FF -1.94 short 0 2600 247.23 9.16 64.55 14.81

0.002368 33.73 39.52 1.850 115.02 9.94 1.30 54.13 -19.98 -196.64 116.08 47.24

-11.45 -900.87 110.83 89.39 126.05 0.288000 0.006522 -0.000564 0.006546 0.000331 86.88 0.00

68 11 FF -1.94 short 0 3000 321.84 14.12 64.55 14.81

0.002369 28.76 39.17 1.817 140.69 13.19 30.89 67.24 19.21 -324.13 133.80 58.32

-13.21 -2238.80 127.40 90.37 127.28 0.247389 0.005991 -0.000562 0.006017 0.000333 76.30 -0.05

68 12 FF -1.94 short 0 1800 146.98 3.48 65.52 14.81

0.002364 51.58 49.77 3.145 67.12 18.86 1.96 40.02 -40.60 -342.59 70.04 48.41

1.28 -275.38 89.61 85.07 120.91 0.542968 0.007954 -0.002235 0.008262 0.000380 107.46 -0.011
0
1
 



Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

68 13 FF -1.94 short 0 2200 204.54 6.26 65.53 14.81

0.002364 50.63 53.31 3.030 94.15 22.75 3.41 52.10 -31.74 -330.35 95.82 58.00

-2.77 -740.69 113.62 84.84 120.13 0.436056 0.007469 -0.001805 0.007684 0.000375 97.76 -0.01

68 14 FF -1.94 short 0 2600 267.09 9.98 65.53 14.81

0.002364 48.93 53.56 2.830 125.60 24.65 5.60 66.26 -33.72 -301.89 125.83 66.47

-7.31 -1851.06 136.93 85.74 122.09 0.356582 0.007134 -0.001400 0.007270 0.000362 93.16 -0.01

68 15 FF -1.94 short 0 3000 359.60 15.92 65.52 14.81

0.002364 47.89 55.32 2.711 162.50 26.14 31.40 84.10 -0.22 -412.39 162.53 75.63

-14.09 -4551.37 167.78 85.77 124.02 0.302457 0.006933 -0.001115 0.007022 0.000376 85.17 -0.05

68 16 FF -1.94 short 0 1800 158.97 3.82 65.52 14.81

0.002364 69.25 74.42 5.668 73.82 24.42 1.50 45.36 -73.14 -628.98 79.66 65.42

1.43 -600.57 115.63 85.52 125.70 0.728895 0.008748 -0.002894 0.009215 0.000417 115.22 -0.01

68 17 FF -1.94 short 0 2200 221.11 6.84 66.11 14.81

0.002361 67.73 68.48 5.416 100.95 30.87 2.56 58.69 -66.26 -601.78 106.45 77.00

-1.47 -1386.76 141.58 85.27 124.80 0.583295 0.008018 -0.002452 0.008384 0.000410 101.89 -0.01

68 18 FF -1.94 short 0 2600 291.76 11.00 66.55 14.81

0.002359 66.95 72.22 5.288 134.59 36.24 3.83 74.61 -67.09 -580.35 138.31 88.18

-4.53 -3097.21 169.96 85.45 124.69 0.487924 0.007660 -0.002063 0.007933 0.000399 96.17 -0.01

68 19 FF -1.94 short 0 3000 378.73 16.83 66.55 14.81

0.002359 65.42 71.13 5.049 172.54 41.08 20.73 93.41 -42.89 -616.43 174.25 100.47

-9.09 -5918.38 209.24 88.23 127.87 0.413179 0.007377 -0.001756 0.007583 0.000398 90.21 -0.03

68 20 FF -1.94 short 0 1800 167.33 4.06 66.54 14.81

0.002359 105.77 90.46 13.197 81.97 26.75 0.49 47.19 -170.40 -1475.80 94.15 101.46

-3.03 -1573.02 169.85 83.49 128.14 1.113368 0.009734 -0.003176 0.010239 0.000444 126.76 0.00

68 21 FF -1.94 short 0 2200 236.31 7.37 66.54 14.81

0.002359 101.61 81.81 12.179 113.80 39.85 3.38 64.45 -158.12 -1359.28 125.06 115.57

-2.43 -3224.34 198.38 80.61 128.28 0.875110 0.009047 -0.003168 0.009586 0.000442 115.47 -0.01

68 22 FF -1.94 short 0 2600 319.55 12.14 66.54 14.81

0.002359 98.28 82.84 11.393 150.47 52.11 4.47 85.01 -148.05 -1271.37 161.39 129.47

-3.44 -6161.68 229.76 83.15 127.22 0.716181 0.008565 -0.002966 0.009064 0.000441 106.36 -0.01

68 23 FF -1.94 short 0 0 4.23 0.00 66.56 14.81

0.002359 5.44 5.28 0.033 0.37 1.06 -1.26 1.01 -8.18 4.09 0.26 -0.12

-0.52 1.83 2.40 90.13 130.07 0.000000 0.000000 0.000000 0.000000 0.000000

69 2 FF 0.08 short 0 0 -0.09 0.00 64.53 14.81

0.002368 0.00 0.00 0.000 -0.08 0.00 0.03 0.05 0.02 -0.17 -0.01 -0.08

0.17 -0.01 0.02 87.85 117.34 0.000000 0.000000 0.000000 0.000000 0.000000

69 3 FF 0.08 short 0 2600 218.53 7.98 63.53 14.81

0.002373 12.40 4.20 0.021 81.56 2.48 3.29 -0.18 7.88 2.36 78.53 10.70

-3.66 -451.81 37.36 84.28 113.23 0.030636 0.004616 -0.000140 0.004618 0.000288 59.23 -0.01

1
0
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Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

69 4 FF 0.09 short 0 1800 143.84 3.39 63.53 14.81

0.002373 19.02 22.02 0.575 54.19 7.32 -0.13 25.13 -6.15 -61.02 54.67 20.22

-3.67 -135.77 55.82 91.12 123.38 0.231758 0.006399 -0.000864 0.006457 0.000369 76.48 0.00

69 5 FF 0.09 short 0 2200 191.10 5.79 63.53 14.81

0.002373 17.43 25.51 0.772 73.40 7.16 1.80 32.86 4.89 -75.03 68.32 27.65

-4.98 -299.89 71.29 89.82 123.64 0.219721 0.005802 -0.000566 0.005829 0.000345 70.09 -0.01

69 6 FF 0.08 short 0 2600 245.66 9.09 63.15 14.81

0.002374 15.35 23.90 0.678 97.11 9.38 0.36 39.71 5.24 -76.85 96.32 36.18

-9.57 -927.54 83.53 89.60 124.52 0.174185 0.005492 -0.000531 0.005518 0.000328 67.88 0.00

69 7 FF 0.08 short 0 3000 312.42 13.67 62.61 14.81

0.002377 13.66 22.58 0.606 121.22 12.41 25.57 42.54 37.11 -206.12 121.51 41.50

-16.48 -2226.77 92.61 91.51 126.70 0.142604 0.005145 -0.000526 0.005171 0.000321 63.00 -0.04

69 8 FF 0.08 short 0 1800 142.57 3.35 62.53 14.81

0.002377 34.70 38.48 1.760 61.83 12.03 2.39 32.89 -15.45 -193.40 62.15 33.59

-0.51 -256.23 73.75 93.40 127.45 0.405084 0.007288 -0.001418 0.007425 0.000364 95.50 -0.01

69 9 FF 0.08 short 0 2200 195.16 5.93 63.04 14.81

0.002375 34.14 39.39 1.842 88.21 12.44 2.70 42.46 -11.75 -203.61 88.89 39.26

-5.41 -707.06 91.53 90.53 127.38 0.339270 0.006967 -0.000982 0.007036 0.000353 90.79 -0.01

69 10 FF 0.09 short 0 2600 250.95 9.31 63.53 14.81

0.002372 33.47 38.49 1.757 117.80 13.76 3.14 56.36 -13.63 -194.35 119.10 46.60

-11.03 -1450.37 111.34 90.31 127.37 0.280472 0.006668 -0.000779 0.006713 0.000336 88.88 -0.01

69 11 FF 0.09 short 0 3000 323.50 14.20 63.53 14.81

0.002372 27.98 37.96 1.709 142.71 16.98 31.85 68.93 22.18 -309.77 135.78 56.49

-10.33 -2650.71 128.19 90.50 129.65 0.239741 0.006067 -0.000722 0.006110 0.000334 77.77 -0.05

69 12 FF 0.09 short 0 1800 148.89 3.53 64.53 14.81

0.002368 52.29 57.10 3.238 69.41 21.42 2.91 41.23 -38.07 -361.80 72.30 48.49

2.72 -631.12 92.60 90.22 128.86 0.550453 0.008212 -0.002534 0.008594 0.000385 112.42 -0.01

69 13 FF 0.09 short 0 2200 207.29 6.36 64.53 14.81

0.002368 51.21 56.57 3.104 96.08 25.70 4.35 51.94 -32.44 -346.16 98.22 57.91

-1.02 -1144.98 114.96 89.14 128.11 0.441017 0.007610 -0.002036 0.007878 0.000380 100.11 -0.01

69 14 FF 0.08 short 0 2600 272.61 10.21 64.53 14.80

0.002368 49.43 55.72 2.892 127.22 29.28 6.70 68.14 -29.16 -317.97 128.29 67.37

-6.13 -2386.45 139.62 88.36 127.40 0.360211 0.007215 -0.001661 0.007404 0.000369 93.75 -0.01

69 15 FF 0.08 short 0 3000 385.06 17.13 64.52 14.80

0.002368 47.70 55.49 2.694 165.19 32.00 39.54 85.75 9.88 -450.05 164.94 74.90

-11.51 -5504.74 169.61 86.80 128.74 0.301282 0.007037 -0.001363 0.007168 0.000404 81.74 -0.07

69 16 FF 0.08 short 0 1800 161.22 3.88 65.50 14.81

0.002364 69.87 75.73 5.770 76.19 26.60 3.02 45.74 -67.82 -656.48 82.00 64.20

3.07 -1028.66 116.42 85.03 128.01 0.735484 0.009031 -0.003154 0.009566 0.000424 119.83 -0.011
0
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Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

69 17 FF 0.08 short 0 2200 223.51 6.92 65.51 14.81

0.002363 67.87 74.16 5.443 104.31 33.80 4.54 59.57 -62.79 -614.46 109.03 75.55

0.80 -2127.32 143.18 83.02 124.32 0.584492 0.008277 -0.002682 0.008701 0.000414 106.50 -0.01

69 18 FF 0.08 short 0 2600 294.90 11.13 65.50 14.81

0.002364 66.37 72.90 5.205 136.66 40.21 5.67 75.79 -59.08 -581.14 140.29 86.80

-2.72 -3960.52 171.54 82.36 123.62 0.483646 0.007764 -0.002284 0.008093 0.000403 98.12 -0.01

69 19 FF 0.09 short 0 1800 166.05 4.02 65.50 14.81

0.002364 105.99 113.51 13.278 82.85 24.15 0.27 44.74 -155.73 -1515.11 94.99 96.27

-3.89 -2037.81 160.60 81.01 126.88 1.115684 0.009819 -0.002862 0.010228 0.000440 127.95 0.00

69 20 FF 0.09 short 0 2200 240.45 7.51 65.50 14.81

0.002364 101.14 110.65 12.089 118.42 40.97 1.83 66.21 -144.17 -1377.23 129.21 111.42

-2.91 -4528.90 194.82 81.04 126.01 0.871062 0.009396 -0.003251 0.009943 0.000450 119.87 -0.01

69 21 FF 0.08 short 0 2600 321.19 12.21 65.50 14.81

0.002364 96.84 104.16 11.083 154.58 54.64 4.23 84.81 -133.52 -1257.97 164.17 124.86

-2.15 -8323.86 222.68 82.21 126.14 0.705687 0.008781 -0.003104 0.009314 0.000443 110.39 -0.01

69 22 FF 0.09 short 0 2200 165.15 4.88 64.99 14.81

0.002366 8.99 8.67 0.089 59.48 4.00 0.62 0.89 -2.96 -11.56 60.47 6.99

-3.83 -210.14 29.13 88.65 130.55 0.074697 0.004715 -0.000317 0.004725 0.000292 60.47 0.00

69 23 FF 0.08 short 0 1800 122.42 2.78 64.53 14.81

0.002368 7.70 0.34 0.000 40.42 1.56 0.72 -2.46 2.17 5.53 38.18 3.45

-1.77 -65.10 22.64 91.38 129.98 0.003554 0.004782 -0.000184 0.004786 0.000303 59.45 0.00

69 24 FF 0.08 short 0 0 1.89 0.00 64.53 14.81

0.002368 1.61 -0.50 0.000 0.48 0.41 0.25 0.40 -2.39 0.44 0.18 0.59

1.44 -0.18 -1.32 92.68 126.87 0.000000 0.000000 0.000000 0.000000 0.000000

71 2 Axial 90.03 short 0 0 0.02 0.00 69.46 14.73

0.002334 0.53 0.00 0.000 -0.17 0.05 0.14 -0.08 0.45 1.32 -0.01 -16.11

3.35 -41.08 -0.21 83.11 101.05 0.000000 0.000000 0.000000 0.000000 0.000000

71 3 Axial 90.03 short 0 1800 116.81 2.62 69.46 14.73

0.002334 10.06 -0.66 0.118 0.40 -34.82 0.17 1.72 -7.33 3.46 33.71 2.83

-2.20 -244.26 20.45 77.79 91.06 0.105937 0.001881 0.164868 0.164879 0.071709 50.76 0.00

71 4 Axial 90.03 short 0 1800 110.60 2.44 71.50 14.73

0.002325 -10.49 -0.67 0.128 0.47 -46.34 1.87 -1.32 5.55 1.24 39.79 5.87

-5.26 -428.85 23.11 85.42 107.65 -0.110463 0.002250 0.220228 0.220239 0.067103 83.74 -0.01

71 5 Axial 90.03 short 0 1200 65.16 0.76 69.49 14.73

0.002333 5.82 -0.67 0.039 0.35 -15.74 1.18 -0.65 -2.18 7.54 15.11 0.29

-0.71 -138.23 8.04 82.13 95.62 0.091841 0.003775 0.167747 0.167790 0.070399 53.08 -0.01

71 6 Axial 90.03 short 0 781 2.54 -0.28 69.49 14.72

0.002333 25.67 -0.66 0.768 -0.43 -18.47 -1.36 -7.98 -0.32 -7.08 8.01 -0.63

-1.34 4.43 7.71 81.30 100.32 0.622692 -0.000276 0.011780 0.011783 -0.000381 -182.66 0.03

1
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Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

71 7 Axial 90.03 short 0 1156 0.19 -0.46 70.55 14.72

0.002328 33.96 -0.66 1.342 -0.87 -30.72 -1.49 -13.99 -3.12 -9.50 13.26 -0.20

-2.41 -46.21 10.16 78.92 97.85 0.556571 -0.000253 0.008962 0.008966 -0.000192 -240.14 0.02

71 8 Axial 90.03 short 0 385 4.22 -0.13 70.54 14.72

0.002328 18.19 -0.66 0.385 -0.02 -9.64 -0.85 -3.63 0.96 -4.80 4.35 -0.23

-1.12 -22.36 7.57 79.26 97.51 0.895103 -0.000063 0.025363 0.025363 -0.001454 -151.06 0.09

71 9 Axial 90.13 short 0 0 3.54 0.00 70.54 14.72

0.002328 3.80 -0.66 0.017 -0.15 -0.85 2.16 -0.74 -4.02 -9.79 0.28 -14.39

2.33 -30.75 3.60 74.83 90.29 0.000000 0.000000 0.000000 0.000000 0.000000

72 2 FF 174.98 short 0 0 -0.07 0.00 68.53 14.72

0.002337 0.00 0.00 0.000 0.07 -0.01 -0.01 -0.04 0.20 -0.57 0.01 0.06

0.00 0.02 -0.16 75.63 85.17 0.000000 0.000000 0.000000 0.000000 0.000000

72 3 FF 174.97 short 0 2600 217.53 7.93 68.52 14.72

0.002337 9.52 0.00 0.106 81.15 3.13 8.59 3.35 -19.90 -36.15 77.35 7.99

-6.38 -421.38 35.54 78.74 94.50 0.069375 0.004664 -0.000180 0.004667 0.000291 59.57 -0.02

72 4 FF 174.98 short 0 1800 118.80 2.67 69.49 14.72

0.002333 19.63 -0.01 0.449 50.42 12.46 7.26 -28.82 -19.66 -30.81 43.77 -1.44

-0.51 -2.75 -2.98 82.38 111.24 0.206589 0.006056 -0.001497 0.006238 0.000296 90.51 -0.03

72 5 FF 174.97 short 0 2200 166.62 4.94 69.49 14.72

0.002333 16.23 0.00 0.307 71.98 14.89 3.75 -32.84 -17.85 -25.56 67.33 0.59

-3.57 -17.28 -2.83 82.34 112.36 0.139737 0.005788 -0.001197 0.005910 0.000299 82.51 -0.01

72 6 FF 174.97 short 0 2600 213.98 7.79 69.49 14.72

0.002333 12.20 -0.01 0.174 86.38 17.01 9.92 -31.29 -24.11 -44.26 78.53 -1.18

-4.09 -53.00 -0.40 83.31 114.02 0.088885 0.004973 -0.000979 0.005068 0.000286 68.56 -0.02

72 7 FF 174.98 short 0 3000 267.47 11.53 69.49 14.72

0.002333 11.17 -0.01 0.146 108.53 19.08 6.17 -29.15 -17.97 -27.32 99.92 -0.64

-4.58 -174.98 2.92 86.66 115.97 0.070560 0.004693 -0.000825 0.004765 0.000276 64.83 -0.01

72 8 FF 174.98 short 0 1800 125.07 2.85 70.54 14.72

0.002328 36.20 0.00 1.525 57.07 21.15 8.08 -36.02 -24.03 -31.09 48.49 -15.57

0.59 -20.57 -17.28 82.27 118.75 0.381021 0.006869 -0.002546 0.007325 0.000316 107.72 -0.04

72 9 FF 174.97 short 0 2200 164.76 4.87 70.54 14.72

0.002328 34.32 0.00 1.371 78.93 25.04 9.04 -47.34 -28.30 -38.54 66.28 -18.66

-2.54 -58.52 -23.74 81.67 115.33 0.295536 0.006359 -0.002017 0.006671 0.000296 100.08 -0.03

72 10 FF 174.98 short 0 2600 219.71 8.02 70.54 14.72

0.002328 32.63 0.00 1.239 105.80 27.58 13.84 -59.73 -38.06 -58.32 89.94 -20.28

-6.48 -165.94 -27.60 81.08 115.99 0.237775 0.006103 -0.001591 0.006307 0.000295 92.18 -0.03

72 11 FF 174.98 short 0 3000 294.38 12.81 70.54 14.72

0.002328 28.77 0.00 0.963 139.18 31.77 10.82 -74.47 -33.84 -47.33 118.58 -22.92

-10.01 -312.14 -31.65 82.75 119.75 0.181699 0.006030 -0.001377 0.006185 0.000307 86.13 -0.021
0
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Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

72 12 FF 174.98 short 0 1800 129.08 2.97 72.53 14.72

0.002319 54.48 0.00 3.442 67.65 27.94 5.52 -38.40 -27.06 -25.21 61.02 -29.71

-0.59 -27.87 -29.82 77.88 115.18 0.573453 0.008172 -0.003376 0.008842 0.000330 136.82 -0.03

72 13 FF 174.97 short 0 2200 177.49 5.32 72.53 14.72

0.002319 51.68 0.00 3.097 88.71 35.89 8.76 -52.64 -32.41 -39.12 75.80 -36.47

-1.44 -92.94 -39.47 77.34 115.06 0.445074 0.007173 -0.002902 0.007738 0.000324 114.14 -0.03

72 14 FF 174.98 short 0 2600 243.56 9.01 72.53 14.72

0.002319 49.83 0.00 2.879 115.47 42.78 15.04 -69.54 -45.78 -64.76 95.99 -40.77

-3.29 -292.36 -47.29 77.74 114.38 0.363141 0.006686 -0.002477 0.007130 0.000333 98.33 -0.03

72 15 FF 174.98 short 0 3000 316.20 13.85 72.53 14.72

0.002319 48.26 -0.01 2.701 147.37 47.90 13.54 -87.56 -50.16 -63.35 120.50 -44.96

-6.25 -599.29 -54.84 79.79 116.37 0.304825 0.006409 -0.002083 0.006739 0.000333 90.27 -0.02

72 16 FF 174.98 short 0 1800 132.56 3.07 73.54 14.72

0.002315 73.57 0.00 6.265 76.36 27.74 3.21 -35.75 -27.00 -18.32 73.56 -40.53

-1.06 -89.24 -37.66 79.84 123.24 0.774442 0.009242 -0.003358 0.009833 0.000342 154.97 -0.02

72 17 FF 174.98 short 0 2200 182.53 5.49 73.54 14.72

0.002315 68.84 0.00 5.486 101.63 41.87 5.23 -52.81 -33.16 -28.44 92.09 -49.78

-1.59 -138.64 -50.78 79.28 123.08 0.592906 0.008234 -0.003392 0.008905 0.000336 136.15 -0.02

72 18 FF 174.98 short 0 2600 253.45 9.42 73.53 14.72

0.002315 64.52 0.00 4.817 126.34 52.75 12.95 -72.84 -49.32 -58.03 108.59 -56.83

-2.89 -304.03 -60.99 78.87 121.30 0.470150 0.007329 -0.003060 0.007942 0.000349 110.38 -0.03

72 19 FF 174.98 short 0 3000 348.17 15.37 73.53 14.72

0.002315 61.75 0.00 4.413 156.50 61.17 13.50 -92.99 -58.11 -63.26 130.48 -62.25

-4.56 -602.01 -71.11 79.45 122.61 0.389975 0.006819 -0.002665 0.007321 0.000370 91.93 -0.02

72 20 FF 174.97 short 0 1800 130.01 2.99 73.54 14.72

0.002315 104.69 0.00 12.685 79.33 16.51 -8.19 -28.37 -18.60 6.94 87.87 -55.76

-4.43 -135.79 -52.96 78.41 127.02 1.102000 0.009601 -0.001999 0.009807 0.000334 158.10 0.04

72 21 FF 174.97 short 0 2200 189.42 5.73 73.54 14.72

0.002315 100.71 0.00 11.739 111.70 36.35 0.51 -46.84 -32.40 -5.78 112.82 -68.26

-3.69 -415.84 -68.85 77.08 125.15 0.867359 0.009050 -0.002945 0.009517 0.000350 144.10 0.00

72 22 FF 174.97 short 0 2600 287.81 10.83 73.53 14.72

0.002315 95.88 0.00 10.639 154.08 58.62 4.10 -69.37 -49.66 -39.36 144.64 -80.71

-4.41 -920.60 -82.78 75.88 125.90 0.698684 0.008938 -0.003401 0.009563 0.000401 126.76 -0.01

72 23 FF 174.97 short 0 0 24.09 0.00 73.53 14.72

0.002315 0.00 0.00 0.000 0.73 1.66 5.34 2.15 -14.96 -15.06 1.13 11.06

3.86 28.63 7.62 81.71 120.75 0.000000 0.000000 0.000000 0.000000 0.000000

73 2 Tare 174.99 short 0 0 0.04 0.00 54.52 14.73

0.002402 1.36 0.00 0.002 -0.17 -0.02 -0.04 0.39 0.03 0.98 0.00 -0.04

0.10 -0.02 0.10 67.18 68.22

1
0
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Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

73 3 Tare 174.99 short 0 0 -1.46 0.00 54.52 14.73

0.002402 33.27 0.00 1.330 -0.20 0.04 0.00 -0.34 0.34 -0.19 0.96 -5.62

-0.48 0.00 0.46 67.08 67.46

73 4 Tare 174.99 short 0 0 -5.09 0.00 54.51 14.73

0.002402 67.51 0.00 5.474 -0.05 0.95 -0.25 -0.01 0.35 1.96 5.02 -22.90

-2.44 -1.52 -8.52 66.02 66.37

73 5 Tare 174.99 short 0 0 -11.92 0.00 55.50 14.73

0.002397 100.21 0.00 12.038 -0.10 1.98 0.10 1.54 -3.71 9.30 11.25 -44.44

-2.96 -6.31 -30.92 66.18 65.66

73 6 Tare 170.08 short 0 0 -14.81 0.00 56.51 14.73

0.002393 100.63 0.00 12.117 -5.50 53.71 3.42 14.15 -158.17 59.67 11.73 -52.00

-4.04 -14.23 -29.85 68.16 67.41

73 7 Tare 170.08 short 0 0 -6.94 0.00 56.50 14.73

0.002393 66.79 0.00 5.338 -2.62 24.24 2.42 6.96 -101.00 67.91 5.25 -21.14

-2.25 -0.07 -9.14 67.65 67.21

73 8 Tare 170.08 short 0 0 0.71 0.00 56.50 14.74

0.002393 34.36 0.00 1.412 -0.68 6.99 2.80 1.71 -68.82 67.89 1.09 -4.05

-1.20 -1.57 0.90 66.63 67.32

73 9 Tare 160.07 short 0 0 -16.39 0.00 56.50 14.73

0.002393 33.58 0.00 1.349 -0.94 8.60 2.65 1.52 -143.98 224.55 2.14 -5.53

-1.96 -0.53 1.19 68.04 67.58

73 10 Tare 160.08 short 0 0 -20.35 0.00 56.50 14.74

0.002393 68.15 0.00 5.558 -3.27 29.89 2.36 7.81 -182.38 228.91 10.34 -26.63

-5.38 -5.03 -7.51 68.63 67.91

73 11 Tare 160.08 short 0 0 -29.40 0.00 57.51 14.74

0.002389 101.70 0.00 12.354 -7.64 68.24 3.70 15.97 -260.37 222.39 23.63 -59.70

-8.66 -33.73 -35.16 68.30 67.99

73 12 Tare 90.05 short 0 0 -28.95 0.00 58.50 14.74

0.002384 68.66 0.00 5.620 -0.17 0.00 -0.04 -0.39 0.01 0.97 19.89 -3.83

-8.90 -10.00 14.42 69.07 68.61

73 13 Tare 90.05 short 0 0 -2.55 0.00 58.50 14.74

0.002384 33.84 0.01 1.365 0.25 -3.57 4.37 8.86 133.39 1007.13 4.80 -0.65

-1.77 -1.29 7.79 70.11 69.57

73 14 Tare 90.05 short 0 0 5.63 0.00 58.50 14.74

0.002384 17.33 0.01 0.358 -0.13 -4.10 6.12 9.71 165.88 1242.97 1.10 -0.07

-0.35 -0.20 2.36 70.33 70.00

73 15 Tare 0.01 short 0 0 3.99 0.00 58.48 14.74

0.002385 34.27 0.02 1.400 0.52 3.66 -0.19 13.97 1584.06 1044.50 0.89 6.29

-1.49 -1.72 10.60 68.42 70.921
0
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Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

73 16 Tare 0.01 short 0 0 -0.50 0.00 58.48 14.74

0.002385 67.19 0.02 5.383 0.59 3.28 0.77 14.81 1535.48 584.96 4.68 24.64

-5.37 -3.01 35.84 69.75 69.90

73 17 Tare 0.01 short 0 0 -4.22 0.00 59.45 14.74

0.002381 101.54 0.02 12.272 1.69 1.94 1.53 17.64 1460.10 -209.62 12.38 55.94

-12.09 -72.05 75.54 69.53 69.35

73 18 Tare -1.93 short 0 0 -2.84 0.00 60.53 14.74

0.002376 101.14 0.02 12.151 1.91 3.40 1.64 18.01 1462.09 -197.65 12.22 54.00

-11.49 -60.05 76.40 69.75 69.23

73 19 Tare -1.93 short 0 0 1.11 0.00 60.52 14.74

0.002376 68.74 0.02 5.614 0.63 3.86 1.88 15.77 1545.74 537.81 4.80 21.67

-4.33 -12.77 33.67 70.31 69.76

73 20 Tare -1.93 short 0 0 3.67 0.00 60.52 14.74

0.002376 33.38 0.02 1.323 0.58 4.76 2.29 14.83 1600.62 1017.34 0.59 4.30

-0.48 -4.82 5.99 70.94 70.43

73 21 Tare -4.93 short 0 0 5.95 0.00 60.52 14.74

0.002376 34.41 0.02 1.406 0.59 4.60 1.82 14.02 1627.42 975.41 0.71 5.62

-0.40 -3.01 7.15 70.42 70.21

73 22 Tare -4.92 short 0 0 2.15 0.00 60.52 14.74

0.002376 68.43 0.02 5.563 0.50 3.43 1.83 15.36 1564.46 522.04 5.23 25.92

-5.18 -9.00 36.65 69.96 69.83

73 23 Tare -4.93 short 0 0 -1.05 0.00 61.51 14.74

0.002371 101.55 0.02 12.228 1.73 2.46 1.13 17.69 1462.27 -203.60 13.58 53.61

-10.73 -91.35 79.14 70.16 70.14

73 24 Tare -9.94 short 0 0 0.69 0.00 62.51 14.74

0.002367 99.84 0.02 11.798 1.57 2.78 0.61 17.56 1462.88 -183.84 14.90 66.02

-11.33 -128.16 91.27 71.09 69.85

73 25 Tare -9.94 short 0 0 3.35 0.00 62.50 14.74

0.002366 68.82 0.02 5.602 0.40 4.07 0.69 16.05 1584.53 464.40 6.00 29.92

-4.15 -24.39 41.79 70.92 71.23

73 26 Tare -9.94 short 0 0 6.05 0.00 62.51 14.74

0.002367 33.32 0.02 1.314 0.41 4.77 2.32 13.93 1667.02 914.17 0.25 3.72

-0.08 -7.37 5.80 70.80 70.96

73 27 Tare -14.96 short 0 0 2.07 0.00 62.51 14.74

0.002367 33.56 0.02 1.333 0.34 4.52 1.46 13.73 1701.80 846.17 0.38 5.54

-0.13 -3.93 8.16 70.51 71.27

73 28 Tare -14.96 short 0 0 2.98 0.00 62.51 14.74

0.002367 68.45 0.02 5.546 -1.33 2.61 0.77 13.84 1607.92 430.21 4.64 33.68

-5.21 -34.89 47.15 70.55 71.03

1
0
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Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

73 29 Tare -14.96 short 0 0 0.14 0.00 63.27 14.75

0.002364 101.72 0.02 12.230 2.07 2.04 0.82 17.88 1458.10 -226.81 15.39 80.97

-12.47 -235.90 107.54 70.21 70.56

73 30 Tare -19.96 short 0 0 7.79 0.00 63.53 14.75

0.002363 101.20 0.03 12.099 1.78 2.00 1.31 17.86 1461.92 -205.52 12.54 81.49

-12.00 -238.82 114.23 71.65 70.10

73 31 Tare -19.97 short 0 0 6.61 0.00 63.53 14.74

0.002362 68.56 0.03 5.553 1.00 4.86 2.01 17.84 1623.04 387.48 4.92 35.42

-3.52 -38.94 49.28 70.94 72.57

73 32 Tare -19.97 short 0 0 4.78 0.00 63.52 14.74

0.002362 34.20 0.02 1.381 0.86 4.96 2.65 15.72 1730.85 767.09 -0.09 4.94

0.44 -4.41 7.35 71.09 72.41

73 33 Tare -24.99 short 0 0 -0.67 0.00 63.50 14.74

0.002363 33.43 0.03 1.320 0.89 4.96 2.32 14.46 1753.62 698.87 -0.35 5.09

0.40 -9.82 7.89 71.46 73.65

73 34 Tare -24.99 short 0 0 3.44 0.00 63.50 14.74

0.002363 68.14 0.03 5.485 0.18 3.49 1.23 15.47 1641.33 349.32 3.12 37.04

-4.29 -48.98 53.30 70.62 72.46

73 35 Tare -24.99 short 0 0 8.33 0.00 63.50 14.74

0.002363 100.95 0.03 12.039 1.34 1.56 2.05 17.24 1465.66 -203.29 9.75 85.41

-11.04 -290.12 120.59 70.29 70.74

73 36 Tare -90.10 short 0 0 -2.77 0.00 63.50 14.75

0.002363 0.00 0.02 0.000 1.34 2.65 1.16 14.79 1457.80 -211.82 -0.70 -5.02

1.46 -8.38 -9.26 70.49 71.32

73 37 Tare -90.10 short 0 0 0.06 0.00 62.50 14.75

0.002367 16.68 0.02 0.329 1.45 2.74 0.30 15.05 1457.68 -205.25 -1.76 -4.87

2.10 -2.64 -8.90 71.54 73.94

73 38 Tare -90.10 short 0 0 9.66 0.00 62.50 14.75

0.002367 33.85 0.02 1.356 1.29 2.87 -1.07 14.92 1457.82 -198.78 -4.55 -4.58

3.09 -0.94 -8.37 71.24 73.49

73 39 Tare -90.10 short 0 0 24.41 0.00 64.50 14.74

0.002358 67.96 0.02 5.446 1.77 2.33 1.16 14.24 1459.76 -211.82 -15.42 -3.28

6.65 -0.09 -6.12 71.10 72.44

74 2 Cal -90.10 NA 0 0 0.10 0.00 63.49 14.74

0.002362 0.00 0.00 0.000 0.06 0.03 -0.08 -0.18 -0.35 0.43 0.01 -0.13

-0.17 -0.06 -0.18 70.87 72.21 0.000000

74 3 Cal -90.10 NA 0 1201 22.41 0.43 63.50 14.75

0.002364 0.63 -0.01 0.000 0.15 -0.18 0.02 -0.77 1.07 -1.39 -0.03 0.16

0.32 -0.26 0.91 70.45 72.76 0.0001571
0
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Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

74 4 Cal -90.10 NA 0 1499 26.09 0.62 63.50 14.75

0.002364 0.00 -0.01 0.000 -0.18 0.04 -0.63 0.36 -0.57 0.96 -0.06 0.29

0.36 0.68 0.92 72.03 75.99 0.000117

74 5 Cal -90.10 NA 0 1800 25.38 0.72 63.50 14.75

0.002364 0.00 0.00 0.000 -0.03 0.01 0.06 0.59 -0.05 -1.97 -0.03 0.34

0.31 0.96 1.06 74.38 85.39 0.000079

74 6 Cal -90.10 NA 0 2203 26.21 0.92 63.51 14.75

0.002364 0.00 -0.01 0.000 -0.04 -0.12 -1.45 -0.19 0.74 8.41 0.03 0.62

0.39 0.61 1.41 77.38 92.61 0.000055

74 7 Cal -90.10 NA 0 2599 27.86 1.15 63.50 14.75

0.002364 0.00 0.00 0.000 -0.57 0.47 1.20 2.64 -3.40 -12.93 0.09 0.70

0.74 2.55 1.11 82.40 102.79 0.000042

74 8 Cal -90.10 NA 0 3000 25.87 1.23 63.50 14.75

0.002364 0.47 -0.01 0.000 -0.05 0.07 3.82 0.47 -0.39 -23.56 0.13 0.46

0.42 0.24 1.48 86.46 110.84 0.000029

74 9 Cal -90.10 NA 0 3400 25.37 1.37 63.51 14.75

0.002364 1.33 0.00 0.002 -0.10 -0.11 -0.12 -0.27 -0.04 3.35 0.14 0.36

0.29 -2.87 1.87 91.84 120.39 0.000022

74 10 Cal -90.10 NA 0 0 -16.82 0.00 63.50 14.75

0.002364 1.25 -0.01 0.002 -0.03 0.06 0.16 -0.28 -0.83 -1.88 0.35 -0.93

1.08 -4.21 -3.90 96.53 124.47 0.000000

75 2 FF -19.96 short -20 0 0.10 0.00 63.51 14.75

0.002364 0.00 -0.01 0.000 0.07 -0.04 0.01 0.23 0.63 0.85 0.00 -0.04

-0.21 -0.04 -0.31 83.89 97.31 0.000000 0.000000 0.000000 0.000000 0.000000

75 3 FF -19.96 short -20 1800 131.00 3.02 64.50 14.75

0.002359 33.70 0.00 1.340 45.93 -7.87 -0.70 25.13 -32.69 -125.84 49.34 29.60

-4.31 -110.14 71.55 83.49 106.86 0.354705 0.005454 0.000935 0.005534 0.000331 67.66 0.00

75 4 FF -19.96 short -20 2200 180.50 5.42 65.48 14.75

0.002355 35.50 0.00 1.484 68.38 -12.65 0.68 37.42 -34.51 -142.81 72.04 38.96

-6.73 -401.46 91.22 85.99 109.90 0.305733 0.005446 0.001007 0.005538 0.000326 68.81 0.00

75 5 FF -19.96 short -20 2600 239.02 8.82 65.48 14.75

0.002355 36.63 0.00 1.580 95.40 -18.31 -1.02 50.05 -36.59 -148.33 99.13 49.91

-8.86 -1017.19 110.17 86.95 110.81 0.266947 0.005440 0.001044 0.005540 0.000321 69.83 0.00

75 6 FF -19.96 short -20 1800 132.65 3.07 65.48 14.75

0.002355 33.69 0.01 1.337 46.57 -8.36 2.05 27.58 -25.65 -134.04 49.65 30.13

-1.27 -105.52 67.84 88.38 117.02 0.354642 0.005541 0.000995 0.005629 0.000337 68.23 -0.01

75 7 FF -19.97 short -20 1800 96.06 2.02 67.51 14.75

0.002346 100.86 0.00 11.932 42.92 -0.74 -5.57 40.88 -300.99 -1097.02 59.77 115.91

-14.46 -1511.08 179.98 81.75 105.91 1.061684 0.005126 0.000088 0.005127 0.000223 89.59 0.03

1
1
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Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

75 8 FF -19.97 short -20 2200 160.37 4.72 68.49 14.75

0.002342 102.96 0.00 12.411 68.67 -3.20 -6.33 55.05 -314.53 -1141.48 86.23 131.24

-16.39 -2677.71 214.21 78.75 104.86 0.886737 0.005500 0.000256 0.005506 0.000285 77.93 0.02

75 9 FF -19.97 short -20 2600 231.23 8.50 69.46 14.75

0.002337 103.33 0.00 12.478 99.47 -5.46 -6.33 72.16 -315.46 -1149.04 116.99 146.52

-18.57 -5468.66 244.38 80.73 105.64 0.753012 0.005715 0.000314 0.005724 0.000312 75.54 0.01

75 10 FF -19.97 short -40 1800 131.60 3.04 66.50 14.75

0.002350 33.59 0.00 1.326 45.91 -8.29 -2.83 24.93 -30.49 -113.88 49.05 30.08

-5.02 -149.49 66.88 86.04 107.76 0.353537 0.005472 0.000988 0.005561 0.000334 67.51 0.01

75 11 FF -19.96 short -40 2200 179.07 5.37 66.50 14.75

0.002350 35.04 0.00 1.443 67.83 -12.61 -1.64 36.08 -32.80 -137.23 71.68 39.13

-7.12 -483.28 85.98 85.78 108.00 0.301763 0.005413 0.001006 0.005506 0.000323 68.70 0.01

75 12 FF -19.97 short -40 2600 238.11 8.78 66.51 14.75

0.002350 36.06 -0.01 1.528 95.19 -18.23 -3.37 49.98 -34.34 -141.17 99.34 50.14

-10.09 -1229.84 106.39 86.37 111.02 0.262756 0.005438 0.001041 0.005537 0.000320 69.95 0.01

75 13 FF -19.97 short -40 1800 96.33 2.03 68.19 14.75

0.002343 101.13 -0.01 11.980 42.07 -1.68 -7.75 40.43 -300.96 -1096.69 59.19 116.16

-14.00 -1476.46 179.10 81.94 107.12 1.064526 0.005031 0.000201 0.005035 0.000224 86.73 0.04

75 14 FF -19.97 short -40 2200 160.72 4.73 69.46 14.75

0.002337 102.67 0.00 12.318 67.85 -3.61 -8.64 55.09 -312.36 -1130.96 85.84 130.70

-16.58 -2843.06 211.28 80.70 106.99 0.884239 0.005445 0.000290 0.005453 0.000286 76.45 0.03

75 15 FF -19.97 short -40 2600 231.15 8.50 69.46 14.75

0.002337 103.52 -0.01 12.523 98.73 -6.14 -8.46 71.94 -315.72 -1149.94 116.84 147.28

-18.65 -5319.40 246.21 81.98 109.23 0.754397 0.005673 0.000353 0.005684 0.000312 74.77 0.02

75 16 FF -19.97 short 20 1800 130.30 3.00 66.49 14.74

0.002349 33.75 0.00 1.337 45.83 -8.51 -0.39 24.40 -28.05 -115.69 49.38 29.66

-5.33 -158.18 66.80 81.35 101.88 0.355211 0.005466 0.001015 0.005560 0.000330 68.29 0.00

75 17 FF -19.97 short 20 2200 176.99 5.30 67.50 14.74

0.002344 35.87 0.00 1.508 67.82 -12.91 1.79 35.40 -30.62 -139.14 71.79 38.83

-7.97 -568.75 86.16 82.72 105.91 0.308894 0.005426 0.001033 0.005523 0.000320 69.80 -0.01

75 18 FF -19.97 short 20 2600 236.49 8.72 67.50 14.74

0.002344 37.28 -0.01 1.629 95.38 -18.81 2.03 50.48 -30.59 -145.58 99.89 50.18

-10.70 -1346.38 107.35 84.21 108.83 0.271683 0.005464 0.001078 0.005569 0.000319 70.91 0.00

75 19 FF -19.97 short 20 1800 130.45 3.01 67.50 14.74

0.002344 33.89 0.00 1.346 46.18 -8.44 2.68 26.47 -22.71 -129.06 49.42 30.15

-2.94 -216.87 63.93 85.70 112.45 0.356758 0.005519 0.001009 0.005611 0.000331 69.00 -0.01

75 20 FF -19.96 short 20 1800 93.63 1.95 69.45 14.74

0.002336 100.75 -0.01 11.854 42.97 -1.47 -3.12 39.25 -296.05 -1080.34 60.10 113.82

-16.19 -1669.57 176.55 81.06 105.63 1.060526 0.005155 0.000176 0.005158 0.000216 93.18 0.011
1
1
 



Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

75 21 FF -19.97 short 20 2200 156.89 4.60 70.51 14.74

0.002332 102.20 0.00 12.176 68.72 -3.36 -2.81 53.28 -305.00 -1111.68 86.25 127.51

-18.39 -3124.65 207.88 77.68 104.80 0.880191 0.005528 0.000270 0.005535 0.000279 80.27 0.01

75 22 FF -19.97 short 20 2600 226.54 8.31 70.66 14.75

0.002331 102.61 -0.01 12.272 100.08 -5.76 -4.10 70.82 -307.29 -1120.54 117.67 143.07

-21.37 -5876.99 240.78 79.33 106.88 0.747765 0.005765 0.000332 0.005775 0.000305 78.13 0.01

75 23 FF -19.96 short 40 1800 128.57 2.95 67.51 14.74

0.002345 33.80 0.00 1.339 45.67 -8.52 -0.37 24.21 -27.51 -112.69 49.05 28.87

-6.19 -163.63 66.53 82.00 98.65 0.355779 0.005457 0.001018 0.005551 0.000325 69.15 0.00

75 24 FF -19.96 short 40 2200 176.68 5.29 67.51 14.74

0.002345 35.69 0.00 1.493 67.46 -12.88 2.35 35.50 -29.14 -136.83 71.56 38.50

-8.14 -513.75 86.45 81.82 101.32 0.307352 0.005397 0.001030 0.005494 0.000319 69.40 -0.01

75 25 FF -19.97 short 40 2600 234.55 8.64 68.49 14.74

0.002340 37.48 0.00 1.643 94.63 -18.27 2.47 49.44 -29.79 -143.57 98.69 50.10

-10.78 -1249.05 107.83 84.34 108.76 0.273104 0.005431 0.001049 0.005531 0.000316 70.71 -0.01

75 26 FF -19.97 short 40 1800 128.56 2.95 68.49 14.74

0.002340 33.88 0.00 1.343 46.04 -8.43 3.17 26.09 -21.30 -128.72 49.47 29.64

-3.26 -236.50 63.81 85.02 111.47 0.356632 0.005512 0.001009 0.005604 0.000326 70.00 -0.01

75 27 FF -19.97 short 40 1800 93.58 1.95 70.51 14.74

0.002331 100.68 0.01 11.814 42.51 -1.27 -2.84 38.36 -294.53 -1073.19 59.73 112.11

-15.46 -1699.28 175.87 81.67 104.16 1.059789 0.005109 0.000152 0.005111 0.000216 91.82 0.01

75 28 FF -19.97 short 40 2200 155.24 4.54 72.50 14.74

0.002322 102.30 0.00 12.151 68.14 -3.54 -2.77 52.55 -302.60 -1106.20 86.08 127.30

-18.62 -3115.03 207.91 79.39 103.93 0.881053 0.005504 0.000286 0.005511 0.000277 80.44 0.01

75 29 FF -19.96 short 40 2600 226.42 8.30 72.50 14.74

0.002322 102.83 0.00 12.277 99.19 -5.94 -2.02 69.17 -305.88 -1117.78 116.89 143.09

-20.10 -5220.40 239.33 77.13 103.24 0.749368 0.005736 0.000344 0.005746 0.000306 77.31 0.00

75 30 FF -19.97 short 40 1800 92.71 1.93 73.50 14.74

0.002318 100.55 0.00 11.717 43.21 -1.28 -3.43 37.89 -294.24 -1062.52 60.36 110.40

-13.18 -1372.00 170.75 75.90 103.20 1.058421 0.005223 0.000154 0.005225 0.000215 95.58 0.02

75 31 FF -19.97 short 40 0 3.77 0.00 72.50 14.74

0.002322 8.23 0.00 0.079 0.73 0.96 2.49 4.85 -4.21 -15.69 0.01 -3.22

3.20 -4.51 0.66 78.35 103.76 0.000000 0.000000 0.000000 0.000000 0.000000

76 2 FF -9.94 short 40 0 -0.12 0.00 69.48 14.72

0.002333 0.39 0.00 0.000 -0.16 -0.04 0.09 -0.33 0.46 -0.76 0.00 -0.13

-0.06 -0.07 0.10 71.08 74.76 0.000000 0.000000 0.000000 0.000000 0.000000

76 3 FF -9.94 short 40 1800 128.18 2.94 70.53 14.72

0.002328 34.06 0.00 1.351 53.57 2.42 1.41 26.35 -25.93 -137.85 54.82 29.74

-6.70 -293.08 72.19 78.13 96.77 0.358568 0.006446 -0.000291 0.006453 0.000326 86.37 -0.01

1
1
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Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

76 4 FF -9.94 short 40 2200 182.63 5.49 71.52 14.72

0.002324 34.27 0.00 1.365 77.69 1.12 3.49 36.96 -17.22 -140.51 78.38 37.65

-8.64 -661.01 89.32 80.37 100.46 0.295148 0.006271 -0.000090 0.006271 0.000335 80.72 -0.01

76 5 FF -9.94 short 40 2600 235.84 8.69 71.52 14.72

0.002324 33.85 0.00 1.331 105.72 -0.82 4.68 48.75 -22.09 -134.41 106.44 45.82

-11.82 -1755.77 105.78 81.16 105.30 0.246673 0.006109 0.000047 0.006109 0.000320 81.01 -0.01

76 6 FF -9.94 short 40 1800 134.83 3.13 74.52 14.72

0.002311 101.78 0.01 11.969 63.14 10.89 -0.02 44.43 -230.35 -1255.36 80.11 105.35

-9.00 -2262.86 170.80 80.71 108.09 1.071368 0.007655 -0.001321 0.007768 0.000350 106.37 0.00

76 7 FF -9.94 short 40 2200 198.07 6.03 75.50 14.72

0.002307 100.70 0.01 11.695 91.75 15.26 -0.40 59.75 -223.35 -1229.80 108.39 117.22

-9.39 -3867.21 200.58 77.29 105.06 0.867273 0.007461 -0.001241 0.007564 0.000370 96.63 0.00

76 8 FF -9.94 short 40 2600 268.94 10.05 76.42 14.72

0.002303 100.89 0.01 11.719 125.79 19.63 0.08 78.87 -225.12 -1232.47 142.74 133.02

-11.56 -7862.28 235.23 75.28 105.37 0.735231 0.007336 -0.001145 0.007425 0.000374 92.94 0.00

76 9 FF -9.94 short 20 1800 127.39 2.92 72.52 14.72

0.002319 34.26 0.00 1.361 53.54 1.82 0.50 25.56 -25.58 -137.47 55.11 28.99

-6.46 -216.74 69.57 85.01 108.02 0.360611 0.006470 -0.000220 0.006474 0.000325 87.11 0.00

76 10 FF -9.94 short 20 2200 180.01 5.40 72.52 14.72

0.002318 34.63 0.00 1.390 77.59 0.47 1.79 36.87 -13.20 -143.04 78.46 36.86

-8.60 -645.84 87.31 83.85 108.43 0.298275 0.006277 -0.000038 0.006277 0.000330 82.00 -0.01

76 11 FF -9.94 short 20 2600 233.23 8.58 72.52 14.72

0.002318 33.93 0.00 1.334 105.36 -1.30 2.87 48.16 -23.10 -134.41 106.95 45.06

-12.45 -2000.65 104.42 83.27 109.83 0.247249 0.006103 0.000075 0.006103 0.000317 81.71 -0.01

76 12 FF -9.94 short 20 1800 132.49 3.06 74.52 14.72

0.002310 101.27 0.00 11.844 62.53 9.98 -0.69 43.88 -223.77 -1243.11 79.81 103.87

-8.72 -2325.20 169.99 80.49 110.35 1.066000 0.007585 -0.001210 0.007681 0.000343 106.82 0.00

76 13 FF -9.94 short 20 2200 196.33 5.97 75.50 14.72

0.002305 101.08 0.01 11.777 92.25 14.68 -0.97 59.12 -226.85 -1237.75 109.37 117.45

-10.43 -4445.27 200.63 80.32 107.31 0.870545 0.007506 -0.001195 0.007600 0.000367 98.27 0.00

76 14 FF -9.94 short 20 2600 268.04 10.02 76.53 14.72

0.002301 100.94 0.01 11.722 125.70 18.93 -0.58 78.02 -224.53 -1231.65 142.54 132.69

-11.16 -7389.46 234.85 80.61 109.13 0.735595 0.007336 -0.001105 0.007419 0.000373 93.11 0.00

76 15 FF -9.94 short -20 1800 126.69 2.90 72.52 14.71

0.002318 33.87 0.01 1.330 53.04 1.40 -0.86 25.11 -24.23 -134.75 54.70 29.41

-6.59 -240.24 69.28 86.50 109.80 0.356547 0.006411 -0.000169 0.006413 0.000323 86.46 0.00

76 16 FF -9.94 short -20 2200 178.68 5.36 73.53 14.71

0.002314 34.09 0.00 1.344 77.03 0.01 -0.89 36.25 -15.43 -139.58 78.50 36.98

-9.05 -730.18 86.90 85.61 109.51 0.293572 0.006245 -0.000001 0.006245 0.000328 81.90 0.001
1
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Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

76 17 FF -9.94 short -20 2600 231.19 8.50 73.53 14.71

0.002313 32.97 0.00 1.257 104.67 -1.69 -1.21 47.08 -23.70 -129.37 106.86 45.40

-12.69 -1817.92 103.45 84.34 111.64 0.240245 0.006076 0.000098 0.006076 0.000315 81.81 0.00

76 18 FF -9.94 short -20 1800 133.11 3.08 75.50 14.71

0.002305 101.69 0.01 11.918 62.41 9.44 -3.04 43.23 -223.72 -1249.60 79.84 105.66

-8.74 -2570.13 170.80 82.90 110.35 1.070421 0.007587 -0.001148 0.007673 0.000345 105.82 0.01

76 19 FF -9.94 short -20 2200 197.08 6.00 76.53 14.71

0.002301 101.14 0.00 11.766 92.03 14.01 -2.53 59.67 -219.25 -1244.62 109.15 118.85

-9.70 -4434.33 201.20 81.84 108.77 0.871062 0.007503 -0.001142 0.007590 0.000369 97.44 0.01

76 20 FF -9.94 short -20 2600 267.79 10.01 77.53 14.71

0.002296 101.54 0.00 11.837 125.39 18.29 -3.38 77.26 -224.81 -1244.96 142.67 135.62

-11.28 -7373.61 236.98 80.16 110.31 0.739968 0.007333 -0.001069 0.007411 0.000374 92.85 0.01

76 21 FF -9.94 short -40 1800 126.38 2.89 73.52 14.71

0.002314 34.02 0.01 1.339 52.73 1.42 -2.67 24.94 -25.57 -131.19 54.83 29.82

-6.88 -252.09 69.39 82.43 106.54 0.358063 0.006385 -0.000172 0.006388 0.000323 86.05 0.01

76 22 FF -9.94 short -40 2200 178.07 5.34 73.52 14.71

0.002314 34.02 0.01 1.339 76.30 0.09 -1.54 35.82 -17.02 -139.98 78.10 37.65

-9.94 -969.81 86.06 82.19 107.36 0.293004 0.006185 -0.000007 0.006185 0.000326 81.06 0.00

76 23 FF -9.94 short -40 2600 231.02 8.49 74.52 14.71

0.002309 32.81 0.00 1.243 103.47 -1.34 -3.16 46.43 -24.01 -126.12 105.85 45.63

-13.22 -1895.01 102.58 83.37 109.23 0.239130 0.006017 0.000078 0.006017 0.000315 80.54 0.01

76 24 FF -9.94 short -40 1800 134.36 3.12 76.15 14.71

0.002302 102.12 0.01 12.004 61.96 9.60 -3.76 42.97 -225.66 -1258.56 79.41 106.92

-9.40 -2440.74 171.63 81.34 108.63 1.074947 0.007541 -0.001168 0.007631 0.000350 103.62 0.02

76 25 FF -9.94 short -40 2200 197.35 6.01 76.53 14.71

0.002301 100.99 0.00 11.732 90.96 13.98 -3.56 58.08 -222.15 -1235.53 108.34 119.10

-10.12 -4383.42 200.98 80.76 107.69 0.869770 0.007415 -0.001139 0.007503 0.000369 95.62 0.01

76 26 FF -9.94 short -40 2600 270.08 10.10 77.53 14.72

0.002297 101.59 0.00 11.851 124.47 18.03 -5.22 77.27 -224.88 -1246.14 142.37 135.37

-11.83 -8435.62 238.22 79.73 109.65 0.740332 0.007278 -0.001054 0.007354 0.000377 90.95 0.01

76 27 FF -9.94 short -40 0 7.18 0.00 76.53 14.71

0.002301 4.75 0.01 0.026 0.46 0.73 0.57 1.71 -3.35 -3.03 -0.01 -5.58

1.17 -5.36 -0.28 86.46 113.93 0.000000 0.000000 0.000000 0.000000 0.000000

77 2 FF 0.03 short -40 0 0.01 0.00 52.51 14.67

0.002401 0.00 0.00 0.000 -0.01 -0.03 -0.15 0.30 0.28 -0.36 0.01 0.59

-0.11 -0.01 -0.30 64.30 65.41 0.000000 0.000000 0.000000 0.000000 0.000000

77 3 FF 0.03 short -40 1800 142.75 3.36 52.51 14.67

0.002401 33.87 0.00 1.377 62.07 14.07 2.16 31.80 -14.83 -153.43 61.35 32.94

-3.00 -138.81 77.37 74.75 92.36 0.356495 0.007242 -0.001642 0.007425 0.000361 96.34 -0.01

1
1
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Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

77 4 FF 0.03 short -40 2200 195.58 5.95 52.51 14.67

0.002401 32.23 0.00 1.247 87.85 15.58 1.08 43.73 -12.36 -141.78 86.33 39.26

-6.95 -676.11 93.64 76.08 97.81 0.277562 0.006861 -0.001216 0.006968 0.000350 90.26 0.00

77 5 FF 0.03 short -40 2600 252.45 9.37 52.51 14.67

0.002401 29.41 0.00 1.038 115.68 20.06 -0.56 59.19 -12.02 -117.36 112.13 49.16

-10.68 -1332.64 113.94 76.75 101.83 0.214287 0.006469 -0.001122 0.006565 0.000335 86.44 0.00

77 6 FF 0.03 short -40 1800 170.27 4.14 53.51 14.67

0.002397 101.44 0.01 12.332 83.47 26.63 -0.55 46.54 -145.78 -1408.68 93.64 99.38

-2.76 -1552.66 160.26 75.10 112.94 1.067789 0.009757 -0.003113 0.010241 0.000446 126.22 0.00

77 7 FF 0.03 short -40 2200 238.34 7.44 53.51 14.67

0.002397 97.21 0.00 11.324 116.87 41.32 2.83 66.27 -133.50 -1291.15 125.46 115.69

-0.29 -3720.90 189.74 77.46 111.16 0.837172 0.009145 -0.003233 0.009699 0.000439 118.27 -0.01

77 8 FF 0.02 short -40 2600 320.17 12.17 53.51 14.67

0.002397 93.82 0.01 10.548 153.69 55.25 3.43 85.54 -126.63 -1196.62 161.61 131.09

-0.92 -7176.98 222.32 77.89 113.45 0.683679 0.008610 -0.003096 0.009150 0.000435 109.37 -0.01

77 9 FF 0.03 short -20 1800 143.84 3.39 54.08 14.67

0.002394 33.74 0.01 1.363 62.29 14.11 3.04 32.15 -14.27 -146.83 60.81 32.85

-2.97 -214.35 73.85 83.46 108.67 0.355147 0.007289 -0.001651 0.007474 0.000366 96.11 -0.01

77 10 FF 0.02 short -20 2200 194.07 5.89 53.50 14.67

0.002397 32.77 0.01 1.287 88.17 15.56 2.02 43.95 -13.96 -140.22 86.57 39.19

-6.97 -695.86 89.75 82.75 109.72 0.282264 0.006899 -0.001217 0.007006 0.000348 91.64 -0.01

77 11 FF 0.02 short -20 2600 249.29 9.24 53.60 14.67

0.002396 30.88 0.01 1.142 116.50 17.31 1.04 57.36 -13.69 -127.48 116.12 46.49

-11.82 -1731.36 107.80 81.69 113.75 0.225007 0.006529 -0.000970 0.006601 0.000331 88.18 0.00

77 12 FF 0.03 short -20 1800 168.43 4.09 54.49 14.68

0.002393 101.76 0.02 12.389 83.36 25.43 -0.74 45.04 -144.46 -1412.70 93.91 97.36

-3.40 -1556.81 157.62 80.81 116.19 1.071158 0.009760 -0.002978 0.010204 0.000442 126.93 0.00

77 13 FF 0.03 short -20 2200 236.69 7.38 54.49 14.68

0.002393 97.01 0.01 11.260 117.40 41.65 1.97 65.59 -135.71 -1278.23 126.20 113.81

-1.24 -3641.42 186.18 79.63 116.34 0.835519 0.009202 -0.003264 0.009764 0.000436 120.18 -0.01

77 14 FF 0.02 short -20 2600 318.27 12.09 54.50 14.68

0.002393 93.34 0.01 10.425 154.04 54.66 4.50 85.69 -124.91 -1179.66 161.84 127.24

-1.07 -7372.90 219.21 80.22 118.37 0.680232 0.008644 -0.003067 0.009172 0.000433 110.29 -0.01

77 15 FF 0.02 short 0 1800 144.48 3.41 54.51 14.68

0.002394 34.16 0.02 1.396 61.98 14.14 3.01 32.19 -13.87 -149.37 60.95 32.23

-3.45 -212.97 73.00 82.88 107.48 0.359526 0.007254 -0.001655 0.007440 0.000368 94.94 -0.01

77 16 FF 0.02 short 0 2200 195.54 5.95 54.51 14.68

0.002394 33.21 0.02 1.320 89.43 15.32 3.46 43.79 -10.37 -139.89 87.51 38.41

-7.06 -770.19 89.38 83.54 109.08 0.285985 0.007007 -0.001200 0.007109 0.000351 92.74 -0.011
1
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Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

77 17 FF 0.02 short 0 2600 250.76 9.30 54.52 14.68

0.002394 31.97 0.01 1.224 118.42 16.54 3.58 57.02 -12.25 -132.17 117.76 45.23

-11.48 -1756.94 106.93 82.65 114.62 0.233009 0.006642 -0.000928 0.006707 0.000333 89.64 -0.01

77 18 FF 0.02 short 0 1800 170.43 4.15 54.64 14.68

0.002393 101.18 0.02 12.251 83.91 25.80 -0.77 45.52 -142.53 -1393.44 94.09 96.87

-3.53 -1459.97 156.13 81.94 116.54 1.065053 0.009823 -0.003020 0.010276 0.000448 126.54 0.00

77 19 FF 0.02 short 0 2200 237.26 7.40 55.50 14.68

0.002389 96.93 0.02 11.225 117.25 40.86 2.95 65.10 -133.79 -1271.45 126.02 111.12

-1.70 -3737.38 184.00 80.17 117.61 0.834838 0.009204 -0.003207 0.009747 0.000438 119.37 -0.01

77 20 FF 0.02 short 0 2600 316.23 12.01 55.50 14.68

0.002389 92.89 0.02 10.309 153.83 54.21 4.64 85.07 -123.32 -1163.47 161.57 125.78

-1.74 -7552.79 215.43 81.38 118.31 0.676946 0.008645 -0.003047 0.009166 0.000431 110.80 -0.01

77 21 FF 0.02 short 20 1800 143.18 3.37 55.49 14.68

0.002388 33.67 0.03 1.354 61.50 14.12 3.48 32.27 -13.88 -142.18 60.76 31.84

-3.81 -220.76 72.01 84.69 111.04 0.354411 0.007215 -0.001657 0.007402 0.000364 95.03 -0.02

77 22 FF 0.02 short 20 2200 193.79 5.88 55.49 14.68

0.002389 33.22 0.02 1.318 89.46 15.46 4.97 43.68 -13.90 -136.11 87.59 38.63

-6.98 -727.48 88.52 83.59 111.53 0.286114 0.007024 -0.001214 0.007128 0.000349 93.89 -0.02

77 23 FF 0.02 short 20 2600 247.82 9.18 55.49 14.68

0.002389 31.98 0.02 1.222 117.96 16.13 4.89 56.87 -10.35 -127.91 116.99 44.87

-11.92 -1651.97 105.69 84.02 115.00 0.233067 0.006631 -0.000907 0.006693 0.000329 90.35 -0.01

77 24 FF 0.02 short 20 1800 168.28 4.09 55.49 14.68

0.002389 101.21 0.03 12.234 83.30 25.28 -0.84 45.25 -143.40 -1390.16 93.67 95.98

-4.64 -1576.46 153.82 81.96 116.72 1.065368 0.009770 -0.002965 0.010210 0.000442 126.96 0.00

77 25 FF 0.02 short 20 2200 234.22 7.30 55.49 14.68

0.002389 96.23 0.02 11.059 116.91 41.21 3.00 64.70 -134.09 -1251.26 125.89 110.62

-1.77 -3650.55 181.17 81.27 117.84 0.828749 0.009180 -0.003236 0.009733 0.000432 120.82 -0.01

77 26 FF 0.02 short 20 2600 313.16 11.88 56.50 14.68

0.002384 92.89 0.03 10.286 153.63 54.38 5.19 85.39 -123.83 -1159.89 161.62 125.10

-2.18 -7027.16 213.69 81.20 119.15 0.676924 0.008653 -0.003063 0.009179 0.000427 111.96 -0.01

77 27 FF 0.02 short 40 1800 141.37 3.32 55.49 14.69

0.002390 34.42 0.03 1.415 62.00 14.26 2.93 32.22 -14.18 -147.05 61.14 32.89

-4.12 -288.40 71.75 85.20 112.15 0.362274 0.007268 -0.001671 0.007458 0.000359 97.66 -0.01

77 28 FF 0.02 short 40 2200 192.02 5.82 55.49 14.68

0.002390 33.19 0.03 1.317 89.00 15.52 5.54 43.56 -12.18 -133.91 87.33 38.76

-7.40 -785.50 87.34 85.15 111.67 0.285881 0.006985 -0.001218 0.007091 0.000345 94.17 -0.02

77 29 FF 0.02 short 40 2600 245.58 9.09 55.49 14.68

0.002390 32.11 0.03 1.232 117.89 16.36 5.88 56.87 -9.27 -125.27 116.89 45.29

-12.00 -1910.33 104.70 84.14 114.27 0.234015 0.006625 -0.000919 0.006689 0.000326 91.21 -0.01

1
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Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

77 30 FF 0.02 short 40 1800 165.07 3.99 56.51 14.68

0.002385 101.18 0.03 12.207 83.30 25.03 -1.18 45.32 -142.99 -1382.66 93.78 95.71

-3.55 -1736.19 152.11 82.05 120.29 1.065053 0.009786 -0.002941 0.010219 0.000433 129.82 0.01

77 31 FF 0.02 short 40 2200 230.11 7.15 56.51 14.68

0.002385 96.55 0.04 11.116 116.65 41.18 3.27 64.93 -132.88 -1254.06 125.76 110.08

-1.77 -3934.49 180.52 81.98 120.17 0.831566 0.009174 -0.003239 0.009729 0.000424 122.96 -0.01

77 32 FF 0.02 short 40 2600 308.32 11.68 56.51 14.68

0.002385 93.20 0.03 10.357 153.25 54.17 5.26 85.15 -125.73 -1164.80 161.26 124.82

-1.81 -7229.00 212.39 82.73 121.72 0.679183 0.008630 -0.003051 0.009153 0.000420 113.42 -0.01

77 33 FF 0.02 short 40 0 8.28 0.00 56.83 14.68

0.002383 4.04 0.04 0.019 0.50 0.82 2.27 1.50 -2.57 -13.38 0.52 -2.84

1.78 -0.29 1.28 86.21 119.86 0.000000 0.000000 0.000000 0.000000 0.000000

78 2 Axial 90.14 short 40 0 -0.03 0.00 56.51 14.69

0.002386 0.50 0.00 0.000 0.09 0.03 -0.03 0.02 0.18 -0.58 0.00 -0.55

0.13 0.00 -0.10 81.09 94.74 0.000000 0.000000 0.000000 0.000000 0.000000

78 3 Axial 90.14 short 40 1800 118.56 2.67 56.50 14.69

0.002386 6.62 0.00 0.052 0.28 -34.51 0.90 1.77 -7.27 -5.48 34.22 3.38

-2.00 -21.63 20.62 79.92 93.20 0.069696 0.000033 0.004052 0.004053 0.000289 48.59 0.00

78 4 Axial 90.14 short 40 2200 161.80 4.77 56.51 14.69

0.002385 10.27 0.00 0.126 0.48 -51.85 0.50 2.53 -10.58 -12.90 51.21 5.65

-3.34 -80.43 26.97 83.25 96.68 0.088458 0.000038 0.004076 0.004077 0.000283 50.05 0.00

78 5 Axial 90.14 short 40 2600 216.44 7.89 56.51 14.69

0.002385 13.11 0.00 0.205 0.97 -73.69 0.41 1.84 -14.46 -16.33 72.11 8.39

-5.27 -277.33 34.33 84.44 100.79 0.095568 0.000055 0.004149 0.004149 0.000283 51.26 0.00

78 6 Axial 90.14 short 20 1800 113.13 2.51 57.51 14.69

0.002381 10.22 8.55 0.087 0.26 -34.40 0.13 1.66 -8.74 -3.21 34.04 4.07

-3.01 -34.13 22.20 84.66 100.75 0.089994 0.000031 0.004048 0.004048 0.000272 51.40 0.00

78 7 Axial 90.14 short 20 2200 156.32 4.58 57.51 14.69

0.002381 11.63 11.94 0.170 0.35 -51.52 -0.86 2.52 -10.43 -13.31 50.47 5.92

-4.02 -114.23 27.88 86.35 102.53 0.102798 0.000027 0.004059 0.004059 0.000272 51.70 0.00

78 8 Axial 90.14 short 20 2600 212.05 7.71 57.51 14.69

0.002381 13.43 14.78 0.260 0.59 -72.25 -1.77 1.77 -15.34 -17.38 70.15 8.63

-5.12 -245.42 34.89 87.78 106.95 0.107709 0.000033 0.004075 0.004075 0.000277 50.97 0.00

78 9 Axial 90.14 short 0 1800 111.65 2.47 57.51 14.69

0.002381 9.13 8.74 0.091 0.25 -34.43 -0.64 1.73 -8.70 -2.66 33.93 3.81

-2.69 -26.99 22.87 88.40 104.98 0.092031 0.001160 0.159770 0.159774 0.066315 52.36 0.00

78 10 Axial 90.14 short 0 2200 155.41 4.54 57.51 14.69

0.002382 12.06 11.40 0.155 0.29 -51.95 -2.42 2.65 -12.61 -12.85 51.08 6.06

-4.10 -116.57 28.70 89.46 106.99 0.098173 0.000902 0.161369 0.161371 0.066866 52.71 0.011
1
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Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

78 11 Axial 90.14 short 0 2600 210.97 7.66 57.61 14.69

0.002381 11.80 13.90 0.230 0.73 -73.19 -3.53 2.66 -18.18 -13.19 71.40 8.85

-5.46 -328.04 35.52 91.11 109.14 0.101310 0.001628 0.162794 0.162803 0.068315 52.28 0.01

78 12 Axial 90.14 short -20 1800 111.07 2.45 58.49 14.69

0.002377 10.13 7.11 0.060 0.03 -34.44 -1.92 2.18 -11.66 0.05 34.60 3.62

-2.85 -41.10 22.25 90.00 106.22 0.074848 0.000004 0.004060 0.004060 0.000266 52.77 0.01

78 13 Axial 90.14 short -20 2200 154.23 4.50 58.50 14.69

0.002377 12.25 9.80 0.114 0.24 -52.87 -4.37 2.96 -11.91 -11.40 52.01 5.90

-4.34 -144.69 28.06 90.48 107.44 0.084361 0.000019 0.004172 0.004172 0.000268 54.65 0.01

78 14 Axial 90.14 short -20 2600 210.42 7.64 58.50 14.69

0.002377 9.59 12.08 0.173 0.57 -73.98 -6.44 3.04 -19.30 -10.92 72.67 8.69

-5.72 -369.52 35.13 92.36 109.79 0.088011 0.000032 0.004180 0.004180 0.000276 53.33 0.01

78 15 Axial 90.14 short -40 1800 111.37 2.46 58.50 14.69

0.002377 8.63 7.64 0.069 0.00 -34.61 -2.67 1.92 -13.33 -0.08 34.84 3.06

-3.11 -57.78 21.93 91.97 107.32 0.080466 0.000000 0.004079 0.004079 0.000267 52.97 0.01

78 16 Axial 90.14 short -40 2200 154.23 4.50 58.49 14.69

0.002377 6.62 9.27 0.102 0.22 -52.16 -5.31 3.41 -15.35 -10.78 52.17 5.37

-4.49 -144.43 27.46 92.54 108.39 0.079836 0.000018 0.004116 0.004116 0.000268 53.56 0.02

78 17 Axial 90.14 short -40 2600 206.94 7.50 58.49 14.69

0.002377 8.12 11.35 0.153 0.52 -74.81 -6.78 2.58 -19.37 -3.77 73.83 8.22

-6.44 -343.39 34.18 93.54 110.52 0.082691 0.000029 0.004226 0.004227 0.000270 55.26 0.02

78 18 Axial 90.14 short -40 0 0.38 0.00 58.50 14.69

0.002377 2.59 3.57 0.015 0.23 -1.15 -0.41 0.41 -7.93 -0.59 -0.03 0.09

0.21 -1.43 -2.32 96.88 113.03 0.000000 0.000000 0.000000 0.000000 0.000000

79 2Hvr-succession 90.14 short 0 0 0.79 0.00 59.47 14.69

0.002372 0.00 -0.01 0.000 -1.23 0.68 3.77 -4.23 2.87 -4.32 0.01 0.00

0.00 0.00 0.12 0.00 0.00 0.000000 0.000000 0.000000 0.000000 0.000000

79 3Hvr-succession 90.14 short 0 1800 116.46 2.61 59.46 14.69

0.002372 8.16 5.92 0.042 1.39 -34.46 -1.83 4.89 -8.06 -0.35 33.84 0.00

0.00 0.00 23.86 0.00 0.00 0.062283 0.000165 0.004071 0.004074 0.000284 49.82

79 4Hvr-succession 90.14 short 0 1800 116.55 2.61 59.47 14.69

0.002372 8.29 4.81 0.027 1.02 -34.42 -1.68 4.73 -7.37 -2.58 33.77 0.00

0.00 0.00 23.53 0.00 0.00 0.050633 0.000121 0.004066 0.004068 0.000284 49.66

79 5Hvr-succession 90.14 short 0 1800 117.21 2.63 59.46 14.69

0.002372 9.53 5.91 0.041 0.94 -34.75 -1.59 4.39 -8.42 -3.32 34.36 0.00

0.00 0.00 23.89 0.00 0.00 0.062236 0.000111 0.004104 0.004106 0.000286 49.99

79 6Hvr-succession 90.14 short 0 1800 117.42 2.63 59.45 14.69

0.002372 8.47 5.35 0.034 0.89 -34.49 -1.41 4.26 -8.19 -3.42 34.06 0.00

0.00 0.00 23.90 0.00 0.00 0.056278 0.000105 0.004074 0.004076 0.000287 49.33

1
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Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

79 7Hvr-succession 90.14 short 0 1800 118.66 2.67 59.46 14.69

0.002372 8.25 6.43 0.049 0.75 -34.39 -1.36 3.92 -8.72 -3.90 33.96 0.00

0.00 0.00 23.62 0.00 0.00 0.067724 0.000089 0.004062 0.004063 0.000291 48.45

79 8Hvr-succession 90.14 short 0 1800 118.46 2.66 59.48 14.69

0.002372 8.28 5.92 0.042 0.61 -34.22 -1.09 3.40 -8.85 -4.37 33.75 0.00

0.00 0.00 23.33 0.00 0.00 0.062283 0.000072 0.004042 0.004042 0.000290 48.18

79 9Hvr-succession 90.14 short 0 1800 118.82 2.67 59.46 14.69

0.002372 7.28 5.91 0.041 0.21 -34.04 -0.91 2.89 -9.19 -6.56 33.67 0.00

0.00 0.00 23.25 0.00 0.00 0.062251 0.000025 0.004021 0.004021 0.000291 47.61

79 10Hvr-succession 90.14 short 0 0 -4.84 0.00 61.52 14.69

0.002364 0.00 -0.53 0.000 0.23 -0.77 2.48 0.44 -5.40 -11.87 0.27 0.00

0.00 0.00 0.41 0.00 0.00 0.000000 0.000000 0.000000 0.000000 0.000000

79 11Hvr-succession 90.14 short 0 1800 115.80 2.59 60.57 14.69

0.002368 17.65 0.53 0.000 -0.05 -36.22 -0.63 2.41 -11.43 -5.35 36.97 0.00

0.00 0.00 23.05 0.00 0.00 0.005532 -0.000006 0.004286 0.004286 0.000282 54.06

79 12Hvr-succession 90.14 short 0 1800 116.95 2.62 60.54 14.69

0.002368 16.33 3.21 0.012 0.08 -37.12 -0.41 2.45 -12.27 -6.82 37.70 0.00

0.00 0.00 23.56 0.00 0.00 0.033806 0.000010 0.004392 0.004392 0.000286 55.37

79 13Hvr-succession 90.14 short 0 1800 114.93 2.56 60.54 14.69

0.002368 17.65 0.00 0.000 0.02 -36.83 -0.62 2.40 -11.14 -5.96 38.18 0.00

0.00 0.00 23.66 0.00 0.00 -0.000017 0.000003 0.004358 0.004358 0.000280 55.96

79 14Hvr-succession 90.14 short 0 1800 114.46 2.55 60.54 14.69

0.002368 14.78 -1.61 0.003 0.16 -36.41 -0.23 2.19 -8.11 -4.14 36.11 0.00

0.00 0.00 22.38 0.00 0.00 -0.016918 0.000019 0.004308 0.004308 0.000278 55.30

79 15Hvr-succession 90.14 short 0 1800 114.45 2.55 60.52 14.69

0.002368 10.74 4.28 0.022 0.16 -34.80 -0.33 2.97 -6.31 -4.42 34.17 0.00

0.00 0.00 23.06 0.00 0.00 0.045022 0.000019 0.004117 0.004117 0.000278 51.66

79 16Hvr-succession 90.14 short 0 1800 114.32 2.54 60.51 14.69

0.002368 10.59 5.35 0.034 0.06 -34.16 -0.34 2.48 -6.61 -4.25 33.48 0.00

0.00 0.00 22.81 0.00 0.00 0.056351 0.000007 0.004042 0.004042 0.000278 50.33

79 17Hvr-succession 90.14 short 0 1800 113.18 2.51 60.54 14.69

0.002368 7.94 6.08 0.044 0.22 -33.93 -0.36 2.36 -6.86 -3.44 33.25 0.00

0.00 0.00 22.57 0.00 0.00 0.063952 0.000026 0.004015 0.004015 0.000274 50.48

79 18Hvr-succession 90.14 short 0 1800 113.27 2.51 60.54 14.69

0.002368 8.14 7.50 0.067 0.18 -34.11 -0.49 2.03 -7.94 -2.97 33.60 0.00

0.00 0.00 22.71 0.00 0.00 0.078962 0.000022 0.004036 0.004037 0.000274 50.82

79 19Hvr-succession 90.14 short 0 1800 112.89 2.50 60.98 14.69

0.002366 7.86 6.97 0.057 0.12 -34.06 -0.27 2.33 -7.64 -3.41 33.49 0.00

0.00 0.00 22.71 0.00 0.00 0.073348 0.000014 0.004033 0.004033 0.000273 50.941
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Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

79 20Hvr-succession 90.14 short 0 0 -2.94 0.00 63.02 14.69

0.002357 0.00 -0.54 0.000 0.25 -0.68 2.35 0.20 -5.00 -10.79 0.02 0.00

0.00 0.00 -0.72 0.00 0.00 0.000000 0.000000 0.000000 0.000000 0.000000

81 2 Axial 90.15 Long 0 0 0.62 0.00 55.51 14.75

0.002401 0.00 0.00 0.000 -0.06 0.02 -0.04 -0.06 0.08 0.19 0.00 0.04

0.23 0.06 -0.17 67.23 67.83 0.000000 0.000000 0.000000 0.000000 0.000000

81 3 Axial 90.15 Long 0 1800 118.82 2.67 56.14 14.75

0.002398 8.06 8.84 0.094 0.16 -34.61 -0.33 2.14 -11.84 -4.90 34.14 3.10

-2.12 -12.02 25.78 69.38 73.96 0.093096 0.000019 0.004044 0.004044 0.000288 48.56

81 4 Axial 90.15 Long 0 2200 162.40 4.79 56.03 14.75

0.002399 8.84 11.77 0.166 0.43 -52.37 -0.44 2.55 -10.92 -10.23 51.02 5.45

-2.92 -56.22 31.53 72.34 80.33 0.101403 0.000034 0.004095 0.004095 0.000282 50.44

81 5 Axial 90.15 Long 0 2600 216.89 7.91 55.96 14.75

0.002399 10.92 13.39 0.215 0.60 -73.83 -1.40 3.95 -19.36 -10.46 72.00 8.85

-4.15 -142.71 38.39 74.91 86.60 0.097557 0.000034 0.004133 0.004133 0.000283 51.13

81 6 Axial 90.15 Long 0 3000 281.96 12.22 56.52 14.75

0.002396 14.12 16.26 0.317 0.68 -97.91 -1.16 4.66 -21.97 -11.92 94.76 12.44

-4.99 -498.68 44.51 78.15 94.71 0.102701 0.000029 0.004121 0.004121 0.000285 50.55

81 7 Axial 90.15 Long -20 1800 117.67 2.64 56.52 14.76

0.002396 7.73 6.95 0.058 0.27 -35.12 -2.68 2.73 -14.20 -0.10 35.46 3.44

-2.29 -38.48 25.33 79.88 97.65 0.073181 0.000032 0.004106 0.004106 0.000285 50.26

81 8 Axial 90.15 Long -20 2200 163.20 4.82 56.52 14.76

0.002396 8.36 10.17 0.124 0.41 -53.07 -4.41 2.37 -11.98 -5.38 52.12 5.94

-2.88 -90.54 30.65 81.44 98.76 0.087606 0.000032 0.004153 0.004153 0.000284 51.18

81 9 Axial 90.15 Long -20 2600 221.59 8.10 56.52 14.76

0.002396 9.78 11.24 0.151 0.62 -75.79 -6.77 4.29 -18.98 -1.27 74.12 9.06

-5.42 -318.35 36.88 83.98 103.11 0.081926 0.000034 0.004247 0.004247 0.000290 51.94

81 10 Axial 90.15 Long -40 1800 118.60 2.67 56.52 14.76

0.002397 3.69 9.11 0.099 0.36 -34.38 -3.93 2.59 -13.55 2.33 33.98 3.15

-1.61 -30.95 23.72 82.82 99.60 0.095885 0.000042 0.004018 0.004018 0.000287 48.18

81 11 Axial 90.15 Long -40 2200 164.80 4.87 56.51 14.76

0.002397 9.94 9.65 0.112 0.38 -52.89 -6.78 2.39 -14.79 -3.14 51.94 5.69

-3.37 -103.61 29.19 85.32 103.44 0.083088 0.000030 0.004138 0.004138 0.000288 50.33

81 12 Axial 90.15 Long -40 2600 222.80 8.15 56.52 14.76

0.002397 9.79 8.46 0.086 1.16 -74.11 -9.32 5.77 -21.57 1.36 73.05 9.32

-4.60 -339.20 36.75 87.75 106.06 0.061646 0.000065 0.004152 0.004152 0.000291 49.91

81 13 Axial 90.15 Long 20 1800 117.68 2.64 56.92 14.76

0.002395 7.24 9.15 0.100 -0.06 -33.54 2.05 2.09 -13.88 -6.12 33.63 2.87

-1.91 -29.81 22.22 86.07 100.89 0.096348 -0.000007 0.003923 0.003923 0.000285 46.92

1
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Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

81 14 Axial 90.15 Long 20 2200 163.02 4.81 57.51 14.76

0.002393 10.13 4.11 0.020 0.61 -50.97 1.79 3.64 -16.66 -10.70 52.15 5.51

-3.96 -84.54 28.61 87.17 101.78 0.035376 0.000048 0.003996 0.003996 0.000284 48.28

81 15 Axial 90.15 Long 20 2600 221.40 8.09 57.52 14.76

0.002393 13.88 4.68 0.026 0.71 -71.54 3.78 5.31 -19.35 -13.76 71.93 8.69

-4.81 -314.74 35.47 89.96 104.26 0.034111 0.000040 0.004016 0.004016 0.000290 47.72

81 16 Axial 90.15 Long 40 1800 120.31 2.72 57.51 14.76

0.002393 9.85 8.07 0.078 -0.03 -33.38 3.52 2.04 -15.22 -8.30 34.18 2.54

-2.12 -48.68 22.16 90.25 101.75 0.084956 -0.000003 0.003909 0.003909 0.000293 45.31

81 17 Axial 90.15 Long 40 2200 166.23 4.92 57.51 14.76

0.002393 10.13 9.17 0.101 0.46 -50.49 3.86 2.67 -17.28 -15.10 50.86 5.53

-3.72 -78.22 28.26 89.11 104.26 0.078945 0.000036 0.003958 0.003958 0.000291 46.51

81 18 Axial 90.15 Long 40 2600 226.03 8.28 57.51 14.76

0.002393 12.41 12.18 0.178 0.75 -71.73 6.41 4.17 -22.32 -15.24 71.59 8.39

-4.44 -312.86 35.76 91.25 106.94 0.088783 0.000042 0.004025 0.004026 0.000297 46.80

81 19 Axial 90.15 Long 40 3000 291.27 12.66 57.51 14.76

0.002393 12.86 12.80 0.196 0.69 -95.86 8.47 5.52 -25.50 -22.84 95.99 11.98

-5.66 -739.36 41.07 93.71 112.16 0.080855 0.000029 0.004041 0.004041 0.000295 47.29

81 20 Axial 90.15 Long 40 0 -4.54 0.00 58.50 14.76

0.002388 1.32 4.15 0.021 0.15 -1.50 -0.75 1.21 -8.54 0.04 -0.17 -1.67

2.21 -0.44 2.42 97.72 116.26 0.000000 0.000000 0.000000 0.000000 0.000000

83 2 Axial 90.15 Long 0 0 0.05 0.00 59.47 14.76

0.002384 0.00 0.00 0.000 0.06 0.03 -0.08 0.13 0.42 0.55 0.00 0.02

-0.03 0.00 -0.24 73.10 78.08 0.000000 0.000000 0.000000 0.000000 0.000000

83 3 Axial 90.15 Long 0 1200 65.11 0.76 59.47 14.76

0.002384 6.00 3.75 0.017 -0.04 -15.55 -1.34 2.10 -6.59 -6.79 15.72 1.40

-0.50 -1.22 17.10 73.11 78.88 0.059274 -0.000012 0.004112 0.004112 0.000278 51.61

83 4 Axial 90.15 Long 0 1800 119.02 2.68 60.51 14.76

0.002379 9.51 7.53 0.067 -0.04 -34.24 -0.16 2.86 -11.43 -4.18 34.17 3.01

-2.09 -24.26 23.85 75.73 83.29 0.079263 -0.000004 0.004032 0.004032 0.000291 47.86

83 5 Axial 90.15 Long 0 2200 165.27 4.89 60.54 14.76

0.002379 9.79 10.71 0.136 0.27 -51.15 -1.13 2.56 -14.25 -10.00 50.55 5.44

-3.26 -89.70 29.59 77.48 87.89 0.092256 0.000021 0.004032 0.004032 0.000291 47.88

83 6 Axial 90.15 Long 0 2600 226.25 8.29 60.55 14.76

0.002379 12.32 12.86 0.197 0.40 -72.43 -1.11 4.23 -20.74 -9.37 70.99 8.11

-4.87 -313.16 36.24 79.88 94.26 0.093680 0.000022 0.004088 0.004088 0.000299 47.57

83 7 Axial 90.15 Long 0 3000 275.60 11.92 61.54 14.76

0.002375 15.98 16.06 0.306 0.70 -96.93 -1.68 4.41 -22.62 -13.85 94.16 11.94

-5.80 -701.02 42.25 84.43 102.99 0.101413 0.000030 0.004117 0.004117 0.000280 51.291
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Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

83 8 Axial 90.15 Long 0 2200 157.33 4.61 61.54 14.76

0.002375 10.84 11.23 0.150 0.53 -52.47 -0.81 2.64 -5.79 -9.99 51.06 5.40

-1.55 -123.19 28.53 91.51 110.95 0.096744 0.000042 0.004144 0.004144 0.000275 52.79

83 9 Axial 90.15 Long 0 0 -19.95 0.00 61.54 14.76

0.002375 2.13 2.67 0.008 0.05 -0.94 0.48 1.40 -5.74 -1.90 0.29 0.72

2.52 -0.48 2.94 92.39 111.55 0.000000 0.000000 0.000000 0.000000 0.000000

83 10 Axial 90.14 Long 0 1200 66.44 0.79 61.53 14.76

0.002375 6.87 3.91 0.018 0.01 -14.63 -1.81 2.12 -10.95 -8.38 15.11 -0.17

-1.64 -7.32 13.23 78.14 90.14 0.061765 0.000003 0.003882 0.003882 0.000288 45.64

83 11 Axial 90.15 Long 0 1800 117.57 2.64 61.54 14.76

0.002375 8.84 7.52 0.067 -0.06 -33.19 -0.54 2.64 -15.13 -5.94 33.50 2.07

-2.83 -25.19 20.86 80.85 91.67 0.079107 -0.000007 0.003916 0.003916 0.000287 46.44

83 12 Axial 90.14 Long 0 2200 161.75 4.77 62.53 14.76

0.002370 10.44 9.64 0.110 0.39 -51.26 -1.71 2.43 -16.94 -10.10 50.91 4.48

-4.25 -89.44 27.02 81.71 94.70 0.083047 0.000031 0.004056 0.004056 0.000284 49.37

83 13 Axial 90.14 Long 0 2600 223.25 8.17 62.54 14.76

0.002370 12.44 12.56 0.187 0.50 -72.07 -1.44 4.19 -21.21 -10.35 70.73 7.47

-4.95 -302.91 33.98 84.82 101.37 0.091552 0.000028 0.004083 0.004083 0.000295 48.02

83 14 Axial 90.14 Long 0 3000 281.38 12.19 62.53 14.76

0.002370 13.24 16.06 0.306 0.79 -96.82 -0.76 4.52 -26.12 -10.41 94.68 11.13

-6.62 -739.32 40.52 86.41 108.08 0.101425 0.000034 0.004120 0.004120 0.000287 50.10

83 15 Axial 90.14 Long 0 2200 156.61 4.59 63.53 14.76

0.002366 10.50 11.15 0.147 0.44 -52.38 -1.39 2.96 -10.54 -10.43 51.32 5.22

-2.28 -125.92 27.85 94.36 118.59 0.096055 0.000035 0.004152 0.004152 0.000274 53.04

83 16 Axial 90.14 Long 0 0 -21.65 0.00 63.53 14.76

0.002366 1.19 3.53 0.015 0.21 -1.17 0.51 1.68 -7.95 -2.15 0.15 -0.20

2.92 -0.42 2.08 96.94 117.84 0.000000 0.000000 0.000000 0.000000 0.000000

84 2 Axial 90.13 Long 0main support faired 0 0.10 0.00 66.53 14.75

0.002350 0.19 0.00 0.000 0.17 0.00 -0.09 0.04 0.11 -1.12 0.00 -0.44

0.10 0.00 0.14 71.27 72.87 0.000000 0.000000 0.000000 0.000000 0.000000

84 3 Axial 90.14 Long 0main support faired 1200 65.34 0.76 67.53 14.75

0.002345 6.33 3.74 0.016 0.35 -15.41 -1.65 0.76 -7.64 -8.12 15.58 0.97

-1.11 -3.58 16.91 72.07 76.47 0.059130 0.000095 0.004143 0.004144 0.000284 51.07

84 4 Axial 90.14 Long 0main support faired 1800 111.80 2.47 68.53 14.75

0.002341 7.78 6.76 0.054 0.81 -33.91 -0.42 2.28 -12.10 -4.23 33.72 3.08

-2.68 -22.46 23.62 76.96 84.65 0.071185 0.000097 0.004058 0.004059 0.000273 51.53

84 5 Axial 90.13 Long 0main support faired 2200 152.18 4.43 69.33 14.75

0.002338 10.76 8.49 0.084 1.51 -50.63 -0.87 2.23 -13.23 -8.79 50.21 5.14

-3.89 -86.60 29.64 76.83 89.23 0.073109 0.000121 0.004062 0.004064 0.000268 52.51

1
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Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

84 6 Axial 90.13 Long 0main support faired 2600 210.20 7.63 70.54 14.75

0.002332 10.00 10.17 0.121 1.89 -71.98 -0.72 4.06 -20.67 -7.26 70.98 8.45

-5.22 -313.50 36.22 80.96 100.67 0.074099 0.000109 0.004144 0.004146 0.000280 51.75

84 7 Axial 90.13 Long 0main support faired 3000 285.02 12.37 70.55 14.75

0.002332 9.63 11.59 0.157 2.60 -96.12 0.09 5.34 -22.82 -10.86 94.72 12.28

-6.07 -717.04 42.71 84.63 106.31 0.073175 0.000113 0.004156 0.004158 0.000296 49.28

84 8 Axial 90.13 Long 0main support faired low ext 0 8.71 0.00 71.54 14.75

0.002328 0.00 2.13 0.005 0.15 -1.20 -0.17 1.74 -7.16 -0.19 0.22 0.51

1.98 -2.12 1.02 90.93 116.13 0.000000 0.000000 0.000000 0.000000 0.000000

84 9 Axial 90.14 Long 0main support faired low ext 1200 61.03 0.68 69.50 14.74

0.002335 4.06 3.19 0.012 0.27 -13.95 -2.10 0.77 -14.39 -7.02 14.49 -2.37

-1.28 -47.87 12.36 73.00 83.19 0.050397 0.000073 0.003767 0.003767 0.000255 49.38

84 10 Axial 90.14 Long 0main support faired low ext 1800 111.68 2.47 70.55 14.74

0.002331 12.97 5.95 0.041 0.73 -33.16 -0.79 1.81 -17.27 -1.81 33.30 -0.41

-2.83 -96.11 19.31 76.73 85.82 0.062605 0.000088 0.003987 0.003988 0.000274 50.02

84 11 Axial 90.14 Long 0main support faired low ext 2200 153.94 4.49 70.55 14.74

0.002331 6.68 8.54 0.085 1.52 -50.10 -1.41 2.34 -18.53 -8.47 49.90 2.25

-3.69 -216.22 26.25 78.35 92.53 0.073566 0.000122 0.004032 0.004033 0.000273 51.06

84 12 Axial 90.14 Long 0main support faired low ext 2600 212.59 7.73 71.54 14.74

0.002326 11.70 9.61 0.107 1.79 -70.75 -0.67 4.39 -22.29 -6.85 69.98 4.73

-5.29 -515.46 33.12 81.50 98.86 0.070015 0.000103 0.004084 0.004085 0.000285 49.85

84 13 Axial 90.14 Long 0main support faired low ext 3000 277.19 11.99 71.54 14.74

0.002326 14.43 12.28 0.175 2.45 -93.61 0.65 5.80 -20.40 -8.72 91.60 8.53

-5.60 -1397.76 40.59 82.62 104.95 0.077558 0.000106 0.004059 0.004060 0.000288 48.90

84 14 Axial -89.99 Long 0main support faired low ext 0 10.43 0.00 70.56 14.74

0.002330 0.00 -0.57 0.000 1.35 -0.77 -2.16 11.44 1275.20 -1549.10 -0.53 -3.74

1.97 -12.19 -4.51 75.49 87.03 0.000000 0.000000 0.000000 0.000000 0.000000

84 15 Axial -89.99 Long 0main support faired low ext 1200 62.17 0.70 70.56 14.73

0.002330 12.07 10.35 0.125 0.55 -13.53 1.88 -0.12 -2.25 -12.84 12.53 0.94

-0.02 -0.79 16.52 76.24 88.52 0.163453 0.000148 0.003660 0.003663 0.000263 45.77

84 16 Axial -89.99 Long 0main support faired low ext 1800 109.43 2.41 70.46 14.73

0.002329 20.41 18.61 0.403 0.59 -28.60 2.45 1.27 -4.44 -15.12 26.28 2.85

0.02 -50.18 24.33 78.52 92.57 0.195905 0.000071 0.003440 0.003441 0.000267 41.14

84 17 Axial -89.99 Long 0main support faired low ext 2200 149.73 4.35 69.50 14.73

0.002334 26.45 24.58 0.705 0.81 -42.30 5.41 2.06 -4.43 -30.82 38.27 5.06

0.52 -82.19 30.86 78.40 96.14 0.211711 0.000065 0.003398 0.003399 0.000263 40.90

84 18 Axial -89.99 Long 0main support faired low ext 2600 197.74 7.12 69.51 14.73

0.002334 31.51 29.74 1.032 0.56 -58.50 5.69 6.44 -10.09 -36.72 53.34 7.55

1.17 -188.03 38.58 79.91 100.80 0.216721 0.000032 0.003365 0.003366 0.000261 40.621
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Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

84 19 Axial -89.99 Long 0main support faired low ext 3000 259.32 11.14 70.56 14.73

0.002330 36.94 34.72 1.404 2.26 -79.31 11.30 2.59 -0.35 -63.53 71.30 10.93

2.02 -582.54 45.28 80.17 105.87 0.219284 0.000098 0.003434 0.003435 0.000267 41.02

84 20 Axial -89.99 Long 0main support faired low ext 1800 51.62 0.75 72.55 14.74

0.002321 50.40 52.88 2.948 0.00 -3.90 2.19 0.98 9.87 -9.91 -5.78 2.33

3.20 0.58 6.86 79.75 110.88 0.530537 0.000000 0.000470 0.000470 0.000084 6.61

84 21 Axial -89.99 Long 0main support faired low ext 2200 104.06 2.75 73.55 14.73

0.002317 53.58 55.84 3.325 0.59 -15.48 6.32 2.74 4.87 -20.93 3.99 3.22

4.86 -22.71 19.42 78.23 109.09 0.461437 0.000048 0.001253 0.001254 0.000168 14.36

84 22 Axial -89.99 Long 0main support faired low ext 2600 154.62 5.34 74.54 14.74

0.002313 57.75 59.32 3.857 -0.64 -29.44 6.31 8.30 1.54 -19.09 15.51 4.22

6.48 -86.83 30.83 78.42 110.79 0.420879 -0.000037 0.001710 0.001710 0.000198 19.43

84 23 Axial -89.99 Long 0main support faired low ext 3000 209.79 8.79 74.54 14.74

0.002313 60.79 61.98 4.273 0.42 -49.64 17.20 7.08 8.17 -80.02 32.48 7.70

9.71 -169.79 38.68 78.78 112.31 0.383937 0.000018 0.002165 0.002165 0.000212 25.84

84 24 Axial -89.99 Long 11main support faired low ext 1200 41.54 0.31 70.77 14.72

0.002327 12.79 10.89 0.138 -0.36 -13.25 4.22 2.56 -2.47 -25.94 12.03 2.22

-0.86 -23.10 15.69 80.93 96.64 0.171884 -0.000098 0.003589 0.003590 0.000116 100.43

84 25 Axial -89.99 Long 11main support faired low ext 1800 89.69 1.84 70.56 14.72

0.002328 20.83 19.20 0.429 -0.59 -28.51 3.18 2.91 -3.10 -18.33 25.73 3.79

-0.39 -57.98 23.26 82.01 100.49 0.202147 -0.000070 0.003431 0.003432 0.000204 53.50

84 26 Axial -89.98 Long 11main support faired low ext 2200 130.88 3.69 70.56 14.72

0.002328 26.19 24.02 0.671 -0.83 -42.76 5.21 3.48 -2.79 -28.31 38.37 5.77

0.24 -83.72 29.70 83.67 103.47 0.206836 -0.000067 0.003445 0.003446 0.000224 49.06

84 27 Axial -89.99 Long 11main support faired low ext 2600 184.39 6.57 70.55 14.72

0.002328 30.93 28.30 0.932 -1.83 -59.12 6.06 8.00 -9.02 -40.69 54.16 8.25

0.88 -294.45 37.24 85.05 108.40 0.206249 -0.000105 0.003411 0.003412 0.000242 44.83

84 28 Axial -89.99 Long 11main support faired low ext 3000 247.09 10.56 71.55 14.72

0.002323 37.29 34.72 1.400 -1.06 -78.92 12.73 4.49 1.70 -73.73 70.53 11.04

2.24 -401.77 43.91 86.09 112.42 0.219291 -0.000046 0.003426 0.003427 0.000254 43.00

85 2 Axial -90.01 ? n/a Exp=0 0 -0.75 0.00 49.51 14.77

0.002433 0.34 0.00 0.000 -0.03 0.01 0.04 0.41 -0.32 -0.81 0.01 -0.30

0.66 0.00 0.04 67.52 68.17 0.000000 0.000000 0.000000 0.000000 0.000000

85 3 Axial -90.01 ? n/a Exp=0 1800 117.14 2.63 49.50 14.77

0.002433 22.45 21.01 0.537 -0.29 -28.57 3.64 0.70 -4.63 -28.00 26.09 3.18

1.58 -2.56 27.34 75.26 89.55 0.221105 -0.000033 0.003291 0.003291 0.000279 36.82

85 4 Axial -90.01 ? n/a Exp=0 2220 157.35 4.65 49.50 14.78

0.002433 27.60 26.35 0.845 0.00 -44.27 3.40 0.60 -7.20 -22.97 40.18 5.93

2.59 -19.75 33.50 78.04 98.46 0.224919 0.000000 0.003352 0.003352 0.000263 40.06

1
2
4
 



Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

85 5 Axial -90.01 ? n/a Exp=0 2601 224.31 8.22 49.49 14.77

0.002433 32.81 31.17 1.182 -0.28 -61.12 3.42 1.63 -6.60 -25.54 54.87 9.55

5.15 -141.65 41.19 87.77 120.84 0.227041 -0.000015 0.003371 0.003371 0.000289 36.81

85 6 Axial -90.01 ? n/a Exp=0 3000 282.60 12.25 49.49 14.77

0.002432 38.09 35.97 1.574 0.18 -81.70 12.53 2.66 -5.57 -77.91 72.93 13.23

5.26 -301.51 47.91 89.22 127.18 0.227179 0.000007 0.003388 0.003388 0.000281 38.15

85 7 Axial -90.01 ? n/a Exp=0 2200 153.55 4.48 49.49 14.77

0.002432 27.99 26.42 0.849 0.20 -44.31 2.72 0.42 0.20 -13.56 39.28 6.29

3.88 -48.42 30.33 91.46 129.98 0.227549 0.000015 0.003417 0.003417 0.000261 41.68

85 8 Axial -90.01 ? n/a Exp=0 0 42.04 0.00 49.49 14.77

0.002432 6.85 8.19 0.082 -0.07 -0.44 4.87 4.03 5.42 -33.75 -0.16 -0.61

2.16 -0.11 7.63 96.22 129.64 0.000000 0.000000 0.000000 0.000000 0.000000

85 9 Axial 90.13 ? n/a Exp=0 0 33.62 0.00 50.52 14.78

0.002428 3.44 0.15 0.000 1.55 -0.62 7.20 -2.44 -1273.70 1528.10 -0.26 -5.96

0.80 0.01 0.54 78.74 93.38 0.000000 0.000000 0.000000 0.000000 0.000000

85 10 Axial 90.13 ? n/a Exp=0 1801 115.62 2.58 50.52 14.78

0.002428 10.01 1.01 0.001 0.46 -35.65 -3.46 -0.07 -12.36 -14.22 36.21 3.76

-2.67 -44.67 23.85 81.62 94.91 0.010605 0.000053 0.004110 0.004110 0.000274 52.21

85 11 Axial 90.13 ? n/a Exp=0 2199 156.88 4.59 50.52 14.78

0.002428 13.50 0.68 0.001 0.79 -53.35 -3.34 1.77 -11.99 -19.24 53.35 6.61

-3.99 -71.97 30.78 84.79 100.62 0.005882 0.000061 0.004125 0.004125 0.000268 53.74

85 12 Axial 90.13 ? n/a Exp=0 2600 217.85 7.95 50.52 14.78

0.002428 9.84 10.87 0.143 0.73 -74.93 -4.76 0.87 -21.83 -26.72 74.07 9.59

-4.93 -303.19 37.26 88.27 107.83 0.079193 0.000040 0.004144 0.004144 0.000281 51.71

85 13 Axial 90.13 ? n/a Exp=0 3003 281.38 12.21 50.52 14.78

0.002428 17.12 13.88 0.234 0.51 -100.36 -1.91 3.17 -25.47 -19.31 98.03 13.11

-6.32 -715.92 44.33 92.93 116.51 0.087576 0.000021 0.004161 0.004161 0.000280 52.18

85 14 Axial 90.13 ? n/a Exp=0 0 30.93 0.00 50.52 14.77

0.002427 4.04 2.48 0.007 1.87 -2.27 4.20 0.42 -1285.40 1538.50 0.19 -4.27

2.17 -0.19 3.23 99.66 121.46 0.000000 0.000000 0.000000 0.000000 0.000000

86 2 Axial 90.13 ? n/achord extended 50% Exp=0 0 -0.04 0.00 54.51 14.73

0.002401 0.32 0.00 0.000 0.31 -0.03 -0.06 0.39 -0.17 -2.02 0.01 -0.22

0.07 0.00 0.02 67.02 68.69 0.000000 0.000000 0.000000 0.000000 0.000000

86 3 Axial 90.13 ? n/achord extended 50% Exp=0 1800 109.87 2.42 55.49 14.73

0.002396 7.35 3.60 0.015 -0.22 -33.49 1.23 -3.89 -18.09 -3.18 35.08 2.83

-3.75 -28.52 25.39 71.00 76.48 0.037842 -0.000026 0.003915 0.003915 0.000261 51.11

86 4 Axial 90.13 ? n/achord extended 50% Exp=0 2199 147.92 4.28 56.51 14.73

0.002392 12.05 9.12 0.099 -0.19 -50.68 0.49 -4.09 -18.59 -9.32 50.75 5.20

-4.62 -108.49 30.77 75.63 88.29 0.078579 -0.000015 0.003977 0.003978 0.000254 53.781
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Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

86 5 Axial 90.13 ? n/achord extended 50% Exp=0 2600 211.15 7.67 56.51 14.73

0.002392 13.62 8.59 0.088 -0.77 -72.10 -1.27 -5.35 -27.10 -18.11 72.91 7.31

-6.90 -326.73 35.93 78.06 100.46 0.062633 -0.000043 0.004048 0.004049 0.000275 50.95

86 6 Axial 90.13 ? n/achord extended 50% Exp=0 3001 273.57 11.83 56.51 14.73

0.002392 10.06 11.73 0.165 -0.26 -97.27 1.55 1.60 -27.62 -12.99 96.41 12.10

-7.69 -823.42 43.43 83.18 106.47 0.074085 -0.000011 0.004099 0.004099 0.000276 51.78

86 7 Axial 90.13 ? n/achord extended 50% Exp=0 0 -0.72 0.00 57.51 14.72

0.002387 1.20 3.64 0.016 0.12 -1.56 1.75 1.22 -10.26 -6.38 0.17 -0.04

0.97 -0.55 2.71 89.65 114.49 0.000000 0.000000 0.000000 0.000000 0.000000

86 8 Axial -90.11 ? n/achord extended 50% Exp=0 0 0.03 0.00 56.52 14.73

0.002393 0.00 0.00 0.000 1.00 -0.86 -3.37 6.82 1273.00 -1532.20 -0.37 -4.47

0.40 -3.58 -2.32 79.26 94.97 0.000000 0.000000 0.000000 0.000000 0.000000

86 9 Axial -90.11 ? n/achord extended 50% Exp=0 1801 103.41 2.23 56.52 14.73

0.002393 21.25 19.78 0.468 -0.35 -28.58 5.33 -1.38 -4.64 -35.90 26.34 2.92

0.74 -24.68 24.81 82.23 100.40 0.208105 -0.000040 0.003342 0.003343 0.000241 43.63

86 10 Axial -90.11 ? n/achord extended 50% Exp=0 2199 143.54 4.13 56.52 14.73

0.002393 25.94 24.06 0.693 -0.42 -42.33 7.02 -2.14 -10.61 -46.92 39.57 5.18

1.65 -76.29 30.41 82.68 104.69 0.207344 -0.000033 0.003321 0.003321 0.000244 42.58

86 11 Axial -90.11 ? n/achord extended 50% Exp=0 2599 199.37 7.18 56.51 14.73

0.002393 31.67 29.62 1.050 -1.37 -58.72 8.44 1.66 -13.63 -60.58 54.38 7.66

1.96 -172.39 37.48 82.79 108.68 0.215923 -0.000077 0.003298 0.003299 0.000258 40.00

86 12 Axial -90.11 ? n/achord extended 50% Exp=0 3002 267.74 11.55 56.52 14.73

0.002393 37.01 35.07 1.471 -0.54 -79.50 6.84 -0.55 -11.99 -42.37 72.61 10.99

4.10 -396.12 43.18 83.41 113.18 0.221341 -0.000023 0.003347 0.003347 0.000269 39.16

86 13 Axial -90.11 ? n/achord extended 50% Exp=0 0 -2.27 0.00 57.49 14.73

0.002388 7.34 9.38 0.105 1.27 -1.83 3.48 6.93 1283.80 -1579.93 -0.54 -2.99

0.27 -3.75 1.97 86.02 116.69 0.000000 0.000000 0.000000 0.000000 0.000000

87 2 Axial -90.11 ? n/achord extended 50% Exp=0 0 -0.10 0.00 56.56 14.73

0.002392 0.00 -0.01 0.000 0.13 0.01 -0.04 -0.23 -0.19 0.79 0.00 -0.45

-0.34 0.00 -0.09 80.31 96.71 0.000000 0.000000 0.000000 0.000000 0.000000

87 3 Axial -90.11 ? n/achord extended 50% Exp=0 1801 110.58 2.44 57.50 14.73

0.002388 21.42 19.77 0.467 -0.27 -28.28 -0.72 -1.81 -6.97 2.44 26.13 2.52

1.21 -2.30 23.32 80.03 95.39 0.208021 -0.000032 0.003314 0.003314 0.000263 39.37

87 4 Axial -90.11 ? n/achord extended 50% Exp=0 2199 151.31 4.40 57.50 14.73

0.002388 26.23 24.23 0.701 -0.52 -42.26 2.57 -1.28 -9.22 -19.57 39.05 4.41

1.82 -12.93 29.23 80.86 101.27 0.208731 -0.000041 0.003323 0.003323 0.000261 39.90

87 5 Axial -90.11 ? n/achord extended 50% Exp=0 2599 203.56 7.35 57.50 14.73

0.002388 31.97 29.96 1.071 -1.17 -58.51 5.62 1.50 -13.61 -42.13 53.82 7.27

2.68 -51.53 36.63 83.10 108.37 0.218394 -0.000066 0.003293 0.003294 0.000264 38.89
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Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

87 6 Axial -90.11 ? n/achord extended 50% Exp=0 3002 274.13 11.86 57.50 14.73

0.002388 36.61 34.72 1.439 -0.70 -80.04 5.45 -0.17 -10.76 -36.78 72.91 10.76

3.86 -180.30 42.64 84.87 113.09 0.219163 -0.000030 0.003377 0.003377 0.000276 38.58

87 7 Axial -90.11 ? n/achord extended 50% Exp=0 0 -3.60 0.00 58.27 14.73

0.002384 5.76 7.15 0.061 0.23 -0.70 -0.91 0.52 5.31 6.64 0.00 0.66

0.61 0.90 4.08 87.91 117.42 0.000000 0.000000 0.000000 0.000000 0.000000

87 8 Axial 90.13 ? n/achord extended 50% Exp=0 0 -7.46 0.00 57.49 14.72

0.002387 0.94 0.00 0.000 0.89 -0.17 2.10 -6.75 -1268.10 1546.90 0.03 -1.05

-0.49 0.36 1.07 77.88 93.86 0.000000 0.000000 0.000000 0.000000 0.000000

87 9 Axial 90.10 ? n/achord extended 50% Exp=0 1800 110.24 2.43 58.48 14.72

0.002382 7.44 0.55 0.000 0.37 -33.74 -3.41 -2.92 -15.07 -22.22 35.09 3.03

-2.86 -26.24 24.02 78.33 92.66 0.005794 0.000044 0.003968 0.003968 0.000263 51.62

87 10 Axial 90.13 ? n/achord extended 50% Exp=0 2201 150.49 4.37 58.48 14.72

0.002382 7.55 9.11 0.099 0.09 -50.73 -3.44 -4.28 -17.15 -26.31 50.88 5.17

-3.75 -84.24 29.18 79.61 96.80 0.078408 0.000007 0.003990 0.003990 0.000259 52.82

87 11 Axial 90.03 ? n/achord extended 50% Exp=0 2600 210.36 7.64 58.68 14.72

0.002381 13.26 8.76 0.091 -0.08 -72.47 -4.09 -3.68 -24.42 -30.03 72.88 7.72

-6.33 -253.30 35.44 82.12 103.41 0.063815 -0.000005 0.004087 0.004087 0.000275 51.67

87 12 Axial 90.12 ? n/achord extended 50% Exp=0 2999 282.37 12.24 59.44 14.72

0.002378 15.19 9.88 0.116 -1.17 -98.54 -0.19 1.00 -30.21 -19.35 98.70 10.75

-8.63 -620.52 40.42 83.93 110.41 0.062396 -0.000050 0.004182 0.004183 0.000287 51.17

87 13 Axial 90.13 ? n/achord extended 50% Exp=0 0 -9.72 0.00 59.45 14.72

0.002378 0.95 3.20 0.012 1.32 -2.42 -2.39 -2.42 -1283.94 1566.30 0.14 -0.08

1.30 -0.15 2.83 92.00 115.77 0.000000 0.000000 0.000000 0.000000 0.000000

88 2 Axial 90.03 ? n/a Exp=3 0 0.18 0.00 54.51 14.72

0.002400 0.00 0.00 0.000 0.12 0.00 0.00 0.33 0.14 -1.06 0.00 0.10

-0.09 0.07 -0.04 70.24 70.14 0.000000 0.000000 0.000000 0.000000 0.000000

88 3 Axial 90.03 ? n/a Exp=3 1799 110.66 2.44 54.51 14.72

0.002400 11.03 4.81 0.028 -0.16 -33.98 -1.56 0.18 -13.78 -8.17 34.24 2.70

-2.58 -25.39 24.14 73.89 79.43 0.050637 -0.000019 0.003971 0.003971 0.000263 51.74

88 4 Axial 90.13 ? n/a Exp=3 2203 150.90 4.39 54.51 14.72

0.002401 7.37 8.03 0.077 0.15 -50.41 -2.34 0.02 -18.35 -14.68 50.60 5.44

-3.84 -87.69 30.41 77.37 90.58 0.069086 0.000012 0.003928 0.003928 0.000258 51.90

88 5 Axial 90.13 ? n/a Exp=3 2602 217.07 7.92 54.51 14.72

0.002401 9.75 10.23 0.126 0.30 -71.23 -3.54 0.33 -22.22 -21.15 70.73 8.30

-5.00 -291.80 36.86 82.50 101.63 0.074501 0.000017 0.003978 0.003978 0.000282 48.36

88 6 Axial 90.12 ? n/a Exp=3 3003 286.99 12.47 54.51 14.72

0.002401 18.99 11.25 0.152 -0.07 -96.81 -1.20 3.35 -28.85 -17.69 95.64 11.99

-6.84 -631.17 43.30 85.55 108.88 0.070975 -0.000003 0.004059 0.004059 0.000289 48.661
2
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Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

88 7 Axial 90.13 ? n/a Exp=3 0 -1.56 0.00 54.99 14.72

0.002399 2.43 2.69 0.009 0.17 -1.60 -0.48 4.71 -10.49 -0.26 0.10 0.51

1.59 0.00 0.79 91.59 115.24 0.000000 0.000000 0.000000 0.000000 0.000000

88 8 Axial -90.11 ? n/a Exp=3 0 -3.80 0.00 54.48 14.74

0.002403 0.00 -1.62 0.003 1.09 -0.54 -6.32 10.30 1272.04 -1521.10 -0.32 -5.32

1.03 -3.75 -3.59 77.15 91.02 0.000000 0.000000 0.000000 0.000000 0.000000

88 9 Axial -90.11 ? n/a Exp=3 1800 111.50 2.46 54.49 14.74

0.002403 21.95 18.69 0.420 -0.12 -27.90 4.48 -1.23 -3.06 -32.03 25.76 3.26

0.98 -23.75 23.27 79.62 95.02 0.196747 -0.000014 0.003253 0.003253 0.000265 38.07

88 10 Axial -90.11 ? n/a Exp=3 2200 151.98 4.43 54.49 14.74

0.002403 26.63 22.97 0.634 -0.34 -42.08 6.02 -0.77 -6.41 -42.79 39.14 5.18

1.32 -93.24 29.34 80.39 99.75 0.197862 -0.000027 0.003285 0.003285 0.000261 39.29

88 11 Axial -90.11 ? n/a Exp=3 2600 212.75 7.74 54.49 14.74

0.002403 32.66 28.91 1.004 -1.05 -57.64 5.04 3.34 -12.09 -41.50 53.51 7.90

2.33 -167.17 36.57 80.90 104.91 0.210695 -0.000059 0.003221 0.003222 0.000276 36.03

88 12 Axial -90.11 ? n/a Exp=3 3002 284.13 12.33 54.49 14.74

0.002403 37.80 33.87 1.378 -0.37 -78.37 5.22 1.76 -8.62 -37.12 71.28 10.82

3.21 -467.71 42.55 83.37 110.84 0.213773 -0.000016 0.003285 0.003285 0.000286 35.83

88 13 Axial -90.11 ? n/a Exp=3 0 -0.35 0.00 54.49 14.73

0.002403 5.95 5.78 0.040 1.17 -1.33 0.31 14.01 1281.03 -1566.11 -0.35 -3.03

0.66 -0.97 0.52 88.00 114.18 0.000000 0.000000 0.000000 0.000000 0.000000

89 2 Axial -90.11 short 0 0 -0.05 0.00 55.51 14.76

0.002402 1.81 -0.01 0.000 0.02 -0.07 -0.04 -0.14 0.72 0.36 1.21 0.15

-0.23 0.00 9.10 69.48 71.02 0.000000 0.000000 0.000000 0.000000 0.000000

89 3 Axial -90.10 short 0 1801 112.69 2.50 55.51 14.76

0.002402 21.85 20.79 0.519 -0.49 -28.06 1.54 1.59 -6.27 -11.26 25.42 2.29

1.04 -1.05 25.09 70.18 77.07 0.218751 -0.002273 0.128925 0.128945 0.066469 37.87 -0.01

89 4 Axial -90.10 short 0 2201 152.00 4.43 55.72 14.76

0.002401 27.63 26.48 0.842 -0.43 -41.39 4.11 0.93 -7.90 -26.62 37.43 4.70

1.91 -9.17 31.63 75.10 85.19 0.227923 -0.001331 0.127406 0.127413 0.064527 38.32 -0.01

89 5 Axial -90.11 short 0 2600 213.63 7.77 56.53 14.76

0.002397 32.55 31.49 1.189 -0.97 -57.78 4.07 3.78 -12.36 -33.72 52.31 7.33

2.87 -31.11 39.16 77.47 92.43 0.229486 -0.002146 0.127628 0.127646 0.068821 36.03 -0.01

89 6 Axial -90.11 short 0 3001 272.93 11.80 56.53 14.76

0.002397 37.49 36.46 1.593 -0.21 -79.14 3.74 2.26 -6.91 -30.15 70.74 10.47

3.72 -168.16 46.24 79.15 104.71 0.230193 -0.000353 0.131227 0.131228 0.067923 38.05 -0.01

90 2 FF -14.93 short n/a 0 0.03 0.00 48.58 14.83

0.002447 0.00 0.00 0.000 0.05 0.01 -0.03 -0.09 -0.10 -0.14 0.00 -0.03

-0.08 -0.01 0.00 62.11 64.34 0.000000 0.000000 0.000000 0.000000 0.000000
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Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

90 3 FF -14.93 short n/a 1800 119.96 2.71 48.58 14.83

0.002447 7.37 5.81 0.041 40.50 -6.03 -7.57 8.63 -8.61 27.70 39.82 10.65

-5.16 -54.10 40.43 67.28 74.60 0.061185 0.004638 0.000691 0.004689 0.000286 61.11

90 4 FF -14.93 short n/a 2201 164.19 4.85 48.58 14.83

0.002446 9.80 7.91 0.076 60.78 -8.75 -7.79 17.12 -4.55 22.08 59.90 17.47

-8.98 -229.30 55.04 76.12 95.51 0.068051 0.004656 0.000670 0.004703 0.000280 62.57

90 5 FF -14.93 short n/a 2600 216.80 7.90 48.06 14.83

0.002449 11.18 9.53 0.111 86.32 -11.86 -9.00 23.10 -9.92 23.28 85.66 27.20

-12.70 -662.12 71.89 80.46 106.85 0.069441 0.004733 0.000650 0.004778 0.000277 64.91

90 6 FF -14.94 short n/a 3002 281.69 12.22 47.58 14.83

0.002451 13.00 10.84 0.144 115.58 -15.92 41.02 34.15 47.66 -232.17 114.58 39.67

-16.54 -1572.68 87.81 82.63 115.62 0.068410 0.004750 0.000654 0.004794 0.000277 65.04

90 7 FF -14.93 short n/a 1800 137.18 3.20 48.57 14.83

0.002446 56.28 56.86 3.874 53.97 -0.08 -10.74 36.26 -95.34 -352.59 59.71 56.31

-6.98 -262.39 108.83 73.67 97.79 0.592411 0.006182 0.000009 0.006182 0.000338 78.26

90 8 FF -14.93 short n/a 2201 190.40 5.77 48.57 14.83

0.002446 57.41 57.34 4.032 79.49 -1.90 -9.42 51.40 -98.69 -371.78 85.58 67.74

-9.51 -853.85 132.77 76.17 101.16 0.494216 0.006088 0.000145 0.006090 0.000333 77.56

90 9 FF -14.93 short n/a 2600 248.70 9.22 48.57 14.83

0.002446 58.53 58.48 4.191 109.74 -4.04 -10.85 67.42 -105.68 -381.85 115.69 82.31

-13.14 -2291.60 158.66 77.85 104.66 0.426556 0.006023 0.000222 0.006027 0.000323 78.77

90 10 FF -14.93 short n/a 3001 328.31 14.43 48.57 14.83

0.002446 59.34 59.59 4.307 146.22 -7.22 30.93 88.01 -61.02 -603.60 151.32 96.65

-18.13 -5065.57 197.61 81.72 113.93 0.374629 0.006024 0.000298 0.006032 0.000329 77.46

90 11 FF -90.08 no n/a 0 1.10 0.00 48.57 14.84

0.002447 0.00 0.01 0.000 7.87 0.40 -5.52 4.02 -288.17 -1113.20 -0.05 -0.67

1.00 -0.19 1.18 78.47 100.63 0.000000 0.000000 0.000000 0.000000 0.000000

90 12 FF -90.08 no n/a 1799 109.22 2.40 48.57 14.84

0.002447 20.76 21.00 0.540 -2.19 -30.11 1.93 4.31 -3.40 -25.57 26.09 2.19

-0.58 -31.31 23.53 79.22 99.47 0.221185 -0.000251 0.003451 0.003460 0.000254 43.64

90 13 FF -90.08 no n/a 2199 149.64 4.34 48.57 14.84

0.002447 26.15 26.28 0.845 -2.24 -43.41 4.00 5.21 -6.79 -41.26 38.19 4.35

0.28 -70.64 29.56 79.60 102.37 0.226409 -0.000172 0.003330 0.003334 0.000251 41.65

90 14 FF -90.08 no n/a 2600 201.55 7.27 48.57 14.84

0.002447 31.05 31.50 1.214 -2.83 -61.47 1.57 8.53 -6.89 -35.77 54.35 6.65

0.04 -154.99 36.74 81.64 107.91 0.229531 -0.000155 0.003373 0.003376 0.000255 41.87

90 15 FF -90.08 no n/a 2999 250.72 10.73 48.57 14.84

0.002447 37.71 38.10 1.776 -2.42 -81.00 4.33 8.23 -1.26 -54.15 69.93 10.53

1.57 -395.94 43.47 82.82 113.00 0.240713 -0.000100 0.003340 0.003342 0.000245 42.891
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Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

90 16 FF -90.08 no n/a 2205 22.00 -0.11 49.53 14.84

0.002443 67.70 68.56 5.598 -4.94 5.79 0.47 3.78 8.91 -29.13 -22.97 0.92

4.93 1.76 4.55 76.74 113.71 0.581706 -0.000378 -0.000443 0.000582 -0.000006 -118.30

90 17 FF -90.08 no n/a 2600 83.82 2.42 49.53 14.84

0.002443 70.53 71.68 6.077 -5.50 -7.11 2.59 7.01 0.77 -48.57 -11.55 3.22

6.90 -0.01 10.61 77.43 115.57 0.514006 -0.000302 0.000391 0.000494 0.000085 7.04

90 18 FF -90.08 no n/a 3001 138.05 5.37 49.93 14.84

0.002441 74.86 76.07 6.839 -6.96 -23.66 11.11 9.34 7.60 -97.41 0.02 4.44

9.91 -0.10 17.87 77.24 117.05 0.472611 -0.000288 0.000977 0.001019 0.000123 14.41

90 19 FF -90.08 no n/a 1801 -27.86 -1.52 50.56 14.84

0.002438 64.15 64.78 5.017 -4.62 16.07 2.16 1.35 6.83 -34.85 -29.96 -0.85

4.63 2.57 -1.09 77.47 118.69 0.674920 -0.000530 -0.001845 0.001919 -0.000160 -28.50

90 20 FF -90.08 no n/a 1800 56.00 0.88 50.56 14.84

0.002438 33.26 33.17 1.341 -4.74 -19.37 1.74 2.82 -1.93 -47.41 13.47 1.39

2.21 -11.61 24.33 81.61 114.26 0.349109 -0.000545 0.002226 0.002292 0.000093 64.03

90 21 FF -90.08 no n/a 2200 101.62 2.67 50.56 14.84

0.002438 36.64 36.90 1.660 -4.65 -33.69 3.10 4.30 -3.87 -54.81 25.85 3.47

3.61 -49.82 30.68 81.35 114.84 0.317818 -0.000357 0.002591 0.002616 0.000155 47.00

90 22 FF -90.08 no n/a 1802 12.56 -0.36 50.56 14.84

0.002438 50.72 51.34 3.136 -4.59 -1.78 -3.25 1.58 5.03 -12.77 -8.62 0.97

3.46 0.10 4.80 79.85 112.88 0.533260 -0.000526 0.000204 0.000564 -0.000038 -19.07

90 23 FF -90.08 no n/a 2200 63.10 1.32 50.56 14.84

0.002438 54.09 54.58 3.566 -4.91 -12.86 -1.25 2.26 1.48 -27.60 0.63 2.61

4.79 -1.64 12.17 77.92 112.59 0.465812 -0.000377 0.000989 0.001059 0.000077 24.41

90 24 FF -90.08 no n/a 2600 125.67 4.14 50.56 14.84

0.002438 57.17 57.92 3.984 -3.75 -28.46 1.48 6.72 -0.60 -42.73 13.64 5.55

6.28 -5.63 31.09 78.34 113.29 0.416602 -0.000206 0.001567 0.001581 0.000146 23.46

90 25 FF -90.08 no n/a 3003 184.35 7.58 50.56 14.84

0.002438 60.58 61.56 4.475 -3.84 -47.74 6.29 8.01 2.85 -67.88 29.67 8.24

8.23 -72.51 39.36 80.26 118.11 0.382254 -0.000158 0.001971 0.001977 0.000173 27.63

91 2 Tare -90.09 no n/ano duct, no fan 0 0.07 0.00 54.54 14.82

0.002416 0.43 -0.01 0.000 0.01 0.03 0.06 -0.05 -0.09 0.05 0.00 0.00

0.13 0.00 -0.02 66.19 67.85

91 3 Tare -90.09 no n/ano duct, no fan 0 4.53 0.00 54.53 14.82

0.002416 16.74 16.55 0.331 0.06 0.10 0.07 0.15 -0.30 -0.24 -0.12 0.00

-0.06 0.04 1.74 67.61 69.84

91 4 Tare -90.09 no n/ano duct, no fan 0 12.07 0.00 54.53 14.82

0.002416 34.01 34.39 1.428 -0.17 -0.27 0.03 -0.85 0.75 1.24 -0.57 0.00

0.27 0.87 4.35 66.40 69.14

1
3
0
 



Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

91 5 Tare -24.97 no n/ano duct, no fan 0 4.82 0.00 56.53 14.82

0.002406 34.16 34.21 1.408 -0.14 1.80 7.24 -4.65 297.34 879.82 0.11 0.00

-0.02 -0.23 8.97 64.83 67.71

91 6 Tare -24.97 no n/ano duct, no fan 0 10.41 0.00 58.52 14.82

0.002397 67.30 68.04 5.429 -0.04 0.58 2.12 -5.00 187.21 567.02 0.54 0.00

0.17 0.00 12.15 66.24 68.10

91 7 Tare -24.98 no n/ano duct, no fan 0 13.41 0.00 59.49 14.82

0.002392 100.69 102.68 12.128 0.01 0.03 0.06 -0.05 -0.09 0.05 1.24 0.00

0.24 -2.86 18.01 64.90 67.58

91 8 Tare -19.95 no n/ano duct, no fan 0 10.55 0.00 60.08 14.81

0.002390 101.76 103.60 12.372 0.01 0.03 0.06 -0.05 -0.09 0.05 1.77 0.00

0.03 -2.37 17.84 64.74 67.73

91 9 Tare -19.95 no n/ano duct, no fan 0 3.91 0.00 59.48 14.81

0.002392 66.84 67.25 5.343 -0.10 2.37 8.55 -2.83 176.82 594.55 0.68 0.00

0.22 0.03 12.07 65.16 68.27

91 10 Tare -19.95 no n/ano duct, no fan 0 -1.26 0.00 58.51 14.81

0.002397 33.69 33.97 1.383 -0.20 2.97 11.94 -4.79 277.70 935.28 -0.01 0.00

0.12 0.00 8.00 65.24 68.09

91 11 Tare -14.94 no n/ano duct, no fan 0 6.97 0.00 58.51 14.81

0.002397 33.69 33.71 1.362 -0.20 2.43 6.90 -7.13 245.37 1033.12 -0.03 0.00

0.08 0.00 7.97 65.45 67.79

91 12 Tare -14.94 no n/ano duct, no fan 0 8.29 0.00 59.48 14.81

0.002392 67.24 68.15 5.407 -0.13 1.10 2.20 -5.54 152.73 652.01 0.91 0.00

0.25 0.07 11.78 65.83 68.73

91 13 Tare -14.94 no n/ano duct, no fan 0 9.40 0.00 60.45 14.81

0.002388 100.18 101.86 11.982 0.01 0.03 0.06 -0.05 -0.09 0.05 2.05 0.00

0.20 -3.85 16.83 65.44 67.67

91 14 Tare -9.93 no n/ano duct, no fan 0 6.38 0.00 60.56 14.81

0.002387 101.54 103.07 12.306 0.01 0.03 0.06 -0.05 -0.09 0.05 2.73 0.00

-0.25 -3.33 15.76 64.98 68.65

91 15 Tare -9.93 no n/ano duct, no fan 0 4.85 0.00 60.56 14.81

0.002387 66.93 67.28 5.347 -0.21 1.86 8.27 -4.08 137.53 685.70 1.13 0.00

0.28 -0.07 11.49 66.13 68.72

91 16 Tare -9.93 no n/ano duct, no fan 0 3.85 0.00 59.48 14.81

0.002392 33.25 33.63 1.353 -0.17 2.61 11.10 -6.19 214.77 1086.92 -0.02 0.00

0.32 -0.07 7.92 65.47 68.04

91 17 Tare -5.01 no n/ano duct, no fan 0 3.20 0.00 58.51 14.81

0.002396 33.25 33.41 1.337 -0.05 2.19 1.62 -7.67 166.70 1205.29 0.03 0.00

0.27 -0.05 7.16 65.37 68.491
3
1
 



Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

91 18 Tare -5.00 no n/ano duct, no fan 0 3.32 0.00 59.17 14.81

0.002393 67.28 67.86 5.417 -1.27 1.42 -1.83 -6.55 103.48 773.87 0.34 0.00

-0.12 0.22 10.63 65.78 70.15

91 19 Tare -5.00 no n/ano duct, no fan 0 1.89 0.00 59.48 14.81

0.002392 101.76 103.77 12.383 0.01 0.03 0.06 -0.05 -0.09 0.05 3.52 0.00

-0.32 -2.79 14.49 65.07 67.86

91 20 Tare -1.92 no n/ano duct, no fan 0 1.41 0.00 60.55 14.81

0.002387 101.20 102.77 12.221 0.01 0.03 0.06 -0.05 -0.09 0.05 3.69 0.00

-0.45 -4.51 13.24 65.24 68.32

91 21 Tare -1.92 no n/ano duct, no fan 0 5.24 0.00 60.55 14.81

0.002386 66.93 67.20 5.344 -1.39 2.12 6.82 -5.95 92.43 757.18 0.42 0.00

-0.12 -0.19 10.21 66.59 69.26

91 22 Tare -1.93 no n/ano duct, no fan 0 5.19 0.00 59.47 14.80

0.002390 33.57 33.61 1.350 -0.14 2.45 9.17 -7.53 146.65 1204.04 0.05 0.00

0.33 -1.17 7.73 65.37 67.88

91 23 Tare 0.02 no n/ano duct, no fan 0 0.81 0.00 58.50 14.81

0.002396 33.35 33.30 1.328 -0.10 2.09 3.59 -8.05 123.56 1259.69 0.09 0.00

0.93 -0.09 7.13 64.87 67.16

91 24 Tare 0.02 no n/ano duct, no fan 0 -0.44 0.00 59.47 14.79

0.002389 67.27 68.24 5.406 -1.27 1.27 0.40 -6.58 76.35 798.58 0.55 0.00

-0.22 -0.07 9.91 65.92 68.65

91 25 Tare 0.02 no n/ano duct, no fan 0 -2.57 0.00 60.54 14.79

0.002384 101.23 103.22 12.216 0.01 0.03 0.06 -0.05 -0.09 0.05 3.83 0.00

-0.39 -3.09 12.49 65.73 67.52

91 26 Tare 90.05 no n/ano duct, no fan 0 -4.71 0.00 58.50 14.80

0.002395 32.93 33.06 1.309 0.82 -1.70 1.79 -8.73 -1335.19 1181.56 0.49 0.00

0.41 -0.01 4.56 65.17 68.41

91 27 Tare 90.05 no n/ano duct, no fan 0 2.97 0.00 58.50 14.80

0.002395 15.60 15.41 0.284 1.18 -1.73 2.86 -10.51 -1303.85 1471.83 0.08 0.00

0.24 0.00 3.93 66.04 65.88

91 28 Tare 90.05 no n/ano duct, no fan 0 -17.92 0.00 60.55 14.81

0.002386 67.59 68.50 5.450 -0.01 -0.03 0.06 -0.05 -1457.80 0.05 2.25 0.00

-0.18 -0.12 6.26 66.33 68.88

91 29 Tare 174.99 no n/ano duct, no fan 0 5.70 0.00 59.47 14.81

0.002391 34.03 34.14 1.394 -0.39 -2.14 -0.16 -19.98 -1473.57 188.16 -0.03 0.00

0.37 0.08 5.16 66.45 69.61

91 30 Tare 174.99 no n/ano duct, no fan 0 4.85 0.00 60.55 14.81

0.002386 68.02 68.87 5.521 0.25 -1.50 -1.96 -13.55 -1463.67 124.67 0.64 0.00

-0.19 -0.01 3.27 71.65 69.35

1
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Table B2. (cont.) 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

91 31 Tare 175.00 no n/ano duct, no fan 0 2.71 0.00 61.54 14.81

0.002382 100.93 102.75 12.131 0.01 0.03 0.06 -0.05 -1457.80 0.05 3.09 0.00

-0.53 -0.13 0.50 66.84 69.05

92 2 Tare 90.05 no n/a no duct friction hp run 0 0.24 0.00 58.50 14.80

0.002395 0.00 -0.02 0.000 0.15 -0.01 -0.08 -0.03 -0.12 -1.08 0.00 0.00

0.01 -0.02 0.03 66.81 68.88 0.000000 0.000000 0.000000 0.000000 0.000000

92 3 Tare 90.05 no n/a no duct friction hp run 1801 31.56 0.90 58.50 14.81

0.002395 0.47 -0.01 0.000 0.10 -0.09 -0.21 0.28 -0.21 0.29 0.05 0.00

0.39 -0.01 3.91 67.68 73.82 -0.000154 0.000012 0.000011 0.000016 0.000097

92 4 Tare 90.04 no n/a no duct friction hp run 2201 19.87 0.69 58.50 14.81

0.002395 0.00 -0.02 0.000 0.13 -0.19 -1.54 -0.52 0.32 -4.51 0.04 0.00

0.46 -0.34 3.66 69.25 79.84 -0.000181 0.000010 0.000015 0.000018 0.000041

92 5 Tare 90.05 no n/a no duct friction hp run 2600 17.57 0.72 58.50 14.81

0.002395 0.72 -0.03 0.000 0.14 -0.07 -1.84 -0.22 0.63 -6.74 0.02 0.00

0.52 -0.96 3.49 72.53 88.13 -0.000197 0.000008 0.000004 0.000009 0.000026

92 6 Tare 90.05 no n/a no duct friction hp run 3003 25.99 1.24 58.50 14.81

0.002395 0.00 -0.03 0.000 -0.01 -0.10 -0.94 0.43 1.24 -6.39 0.03 0.00

1.43 0.02 3.09 76.48 97.41 -0.000163 0.000000 0.000004 0.000004 0.000029

92 7 Tare 90.05 no n/a no duct friction hp run 3402 22.92 1.24 58.50 14.81

0.002395 0.66 -0.02 0.000 0.11 -0.08 -0.40 -0.15 0.56 -1.31 -0.01 0.00

1.92 -0.26 3.03 80.49 108.80 -0.000130 0.000004 0.000003 0.000005 0.000020

92 8 Tare 90.05 no n/a no duct friction hp run 1799 131.26 3.03 58.50 14.80

0.002395 10.86 1.84 0.004 0.58 -34.09 -9.45 3.40 -16.51 -5.25 38.11 0.00

1.91 -64.07 52.92 82.86 104.36 0.019353 0.000068 0.003992 0.003992 0.000327 41.95

92 9 Tare 90.05 no n/a no duct friction hp run 2203 182.99 5.52 58.50 14.80

0.002395 10.77 8.31 0.083 1.16 -51.75 -9.96 3.57 -19.64 -9.36 55.87 0.00

1.78 -197.66 77.84 83.40 106.95 0.071434 0.000091 0.004041 0.004042 0.000324 43.07

92 10 Tare 90.05 no n/a no duct friction hp run 2600 240.98 8.90 59.47 14.80

0.002391 13.59 4.05 0.020 2.23 -72.35 -10.11 5.88 -17.94 -11.91 76.82 0.00

1.99 -443.17 108.63 84.65 111.36 0.029481 0.000125 0.004064 0.004066 0.000319 44.17

92 11 Tare 90.04 no n/a no duct friction hp run 3001 368.18 16.33 59.47 14.80

0.002391 12.27 5.79 0.040 3.24 -96.24 -4.33 8.70 -22.99 7.97 101.55 0.00

2.42 -1075.03 143.39 87.70 117.89 0.036545 0.000137 0.004057 0.004060 0.000381 36.94

92 12 Tare 90.04 no n/a no duct friction hp run 3400 471.56 24.08 59.46 14.80

0.002391 14.75 0.10 0.000 4.73 -129.17 -10.03 10.81 -23.67 -19.32 133.92 0.00

3.08 -3018.26 182.70 90.65 129.16 0.000538 0.000155 0.004243 0.004246 0.000386 38.96

92 13 Tare -90.10 no n/a no duct friction hp run 1802 135.07 3.14 59.46 14.81

0.002391 22.06 21.13 0.534 0.46 -30.50 -0.55 1.53 -9.12 -0.19 31.14 0.00

-1.27 -52.04 46.02 82.22 102.96 0.222214 0.000054 0.003566 0.003567 0.000338 34.251
3
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Table B2. (cont.) 

 

 

 

Run Point # Test Cond Alpha, deg Roll Vane

Flap Deflect, 

deg Modifications Comments N, rpm Torque, in-lb Power, hp

Tunnel T, deg 

F Baro, psi

Density, 

slub/ft^3

Wind Speed, 

fps

Anemometer, 

fps q, psf Lift, lb Drag, lb

Sideforce,w, 

lb PMw, ft-lb Ymw, in-lb RMw, in-lb Main Arm, lb Main Side, lb

Stream Arm, 

lb Tie Rod, lb

Control Rod, 

lb Main T, deg F

Satellite T, 

deg F J Ct, lift Ct, thrust Ct, net Cp FM Cs, side

92 14 Tare -90.10 no n/a no duct friction hp run 2202 180.27 5.42 58.69 14.81

0.002395 28.03 27.50 0.905 0.74 -43.99 2.52 1.19 -11.81 -24.09 45.16 0.00

-1.33 -152.51 69.20 83.63 107.80 0.236594 0.000058 0.003439 0.003439 0.000319 34.36

92 15 Tare -90.10 no n/a no duct friction hp run 2601 237.66 8.77 59.16 14.81

0.002392 34.24 33.89 1.374 0.78 -60.63 4.52 2.34 -11.32 -40.24 61.16 0.00

-1.18 -279.66 97.12 83.50 112.08 0.246865 0.000044 0.003400 0.003401 0.000314 34.37

92 16 Tare -90.10 no n/a no duct friction hp run 3000 336.22 14.80 59.46 14.81

0.002391 39.69 39.11 1.829 1.83 -81.69 0.01 0.54 -10.38 -14.71 81.24 0.00

-0.88 -689.59 130.74 86.68 119.32 0.247027 0.000077 0.003446 0.003447 0.000345 31.85

92 17 Tare -90.10 no n/a no duct friction hp run 3399 428.70 21.76 59.46 14.81

0.002391 44.60 44.58 2.378 2.68 -106.35 1.37 1.15 -13.10 -28.82 105.49 0.00

0.18 -1578.67 169.42 87.64 130.15 0.248612 0.000088 0.003495 0.003496 0.000349 32.19

92 18 Tare -90.10 no n/a no duct friction hp run 0 36.99 0.00 60.54 14.81

0.002386 7.47 6.94 0.057 1.27 -0.79 -9.04 10.15 1283.74 -1546.22 1.23 0.00

3.10 -2.57 2.59 90.72 132.96 0.000000 0.000000 0.000000 0.000000 0.000000

1
3
4
 

Table B2. Concluded. 
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APPENDIX C—RUN NUMBERS AND NAMES 

Run No. Run Name 

31 Unclear – included for completeness 

44 Applied Fish Scale Loads 

45 Applied Fish Scale Loads 

50 Hover (with induced tunnel flow) 

51 Hover (with induced tunnel flow) 

52 Hover (with induced tunnel flow) 

53 Fan Balancing 

54 Roll Vane Installed, Short Flap, 0 deflection 

55 Roll Vane Installed, Short Flap, 30 deg deflection 

56 Fan blade balancing 

57 Hover & Roll Vane Effectiveness, Short Flap 

58 Hover & Roll Vane Effectiveness, Long Flap 

59 Torque Calibration 

60 Tare Runs, Short Flap Installed 

61 Hover (low speed), turnbuckles added for stability 

62 Cruise, 25 deg duct tilt 

63 Cruise, 25 deg duct tilt 

64 Cruise, 20 deg duct tilt 

65 Cruise, 15 deg duct tilt 

66 Cruise, 10 deg duct tilt 

67 Cruise, 5 deg duct tilt 

68 Cruise, 2 deg duct tilt 

69 Cruise, 0 deg duct tilt 

71 Vertical Descent & Windmilling 

72 Cruise, -5 deg duct tilt 

73 Tare with turnbuckles 

74 Friction Power 

75 Roll Effectiveness, 20 deg duct tilt 

76 Roll Effectiveness, 10 deg duct tilt 

77 Roll Effectiveness, 0 deg duct tilt 

78 Roll Effectiveness, 90 deg duct tilt 

79 Quick succession points run-up 

81 Roll effectiveness, long flap 

83 Vortex Generators 

84 Various fairings 

85 Duct Expansion Angle = 0 deg 

86 Duct Length Extended 50% 

87 Vortex Generators on Centerbody 

88 Duct Expansion Angle = 3 deg 

89 Tunnel Wall Effects Mapping & New Anemometer Position Checkout 

90 Manometer Readings / Cruise Conditions 

91 Tare without Duct and Fan 

92 Bare Shaft Friction Power & Fan without Duct 
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APPENDIX D—RAW DATA INPUT TABLES AND AERO TARE, CALIBRATION, AND 

ZERO POINT CORRECTIONS 

 

Table D1. Raw data import formulas (consistent throughout whole parameter). 

Raw/Adjusted Parameters  

(= RawData Formula Used) Manually Entered Parameters Derived Parameters 

Alpha / Alpha; 

Torque / Torque; 

TTF / Tunnel T; 

Baro / Baro; 

Wind speed / Wind Speed; 

Anemometer / Anemometer; 

Sideforce, w / Sideforce,w; 

Main arm / Main Arm; 

Main support / Main Side; 

Stream arm / Stream Arm; 

Tie rod / Tie Rod; 

Control arm / Control Rod; 

T main gear / Main T*; 

T sat gear / Satellite T*; 

 Run #; 

 Point #; 

 Test Cond; 

 Roll Vane; 

 Flap Deflect; 

 Modifications; 

 N; 

 Power; 

 Density; 

 q; 

 J; 

 Ct lift; 

 Ct thrust; 

 Ct net; 

 Cp; 

 FM; 

 Cs side; 

*Main T and Satellite T are converted from Celsius to Fahrenheit in Runs 50 and 51. 
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Table D2. Raw data import formulas for resolved wind tunnel scale parameters (summary). 

Parameter 

Alpha, deg / RPM or Run No.  

(RPM only if applicable) Formula 

Lift -90 – 0;  

160;  

170;  

175 (only Run 91) 

= RawData 

90;  

175 

= -RawData 

Only Run 56 = RawData – RawData(Run56 Point2)   

Drag -90 – 0;  

160;  

170;  

175 

= RawData 

90 = -RawData 

Only Run 56 = RawData – RawData(Run56 Point2)  

Sideforce, w Only Run 56 = RawData – RawData(Run56 Point2)  

 All other runs = RawData 

PMw -90/RPM=0;  

-25 – 0;  

90;  

160;  

170;  

175 (only Run 91) 

= RawData 

175/RPM=0 (only Runs 60, 72 and 73) = -RawData 

-90/RPM>0 = -(RawData) 

175/RPM>0 (only Run 72) = -(-RawData) 

Only Run 56 = RawData – RawData(Run56 Point2)  

YMw -90 – 0;  

90/RPM=0;  

160;  

170;  

175 

= RawData 

90/RPM>0 = -(RawData) 

Only Run 56 = RawData – RawData(Run56 Point2)  

RMw -90 – 0;  

90/RPM=0;  

160;  

170;  

175 

= RawData 

90/RPM>0 = -(RawData) 

Only Run 56 = RawData – RawData(Run56 Point2)  
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Table D3. Raw data import formulas for resolved wind tunnel scale parameters (full list). 

Formula Parameter Runs and Points: A (Points) or A – B (X – Y)* 

=RawData Lift All except the ones listed in the “=-RawData” section 

Drag All except the ones listed in the “=-RawData” section 

PMw 50 – 55 (first and last points); 56 (2); 57 – 60 (2 – 18); 60 – 71 (21 – 9); 

73 – 74 (6 – 2); 74 – 84 (10 – 14); 85 (2); 85 – 86 (8 – 8); 86 – 87 (13 – 

2); 87 – 88 (7 – 8); 88 – 89 (13 – 2); 90 (2 – 11); 91 – 92 (2 – 12); 92 

(18). 

YMw 50 – 57 (2 – 2); 57 (8); 58 (2); 58 – 61 (9 – 2); 61 – 71 (12 – 2); 71 – 78 

(9 – 2); 78 – 79 (18 – 2); 79 (10); 79 – 81 (20 – 2); 81 – 83 (20 – 2); 83 

(9); 83 – 84 (16 – 2); 84 (8); 84 – 85 (14 – 9); 85 – 86 (14 – 2); 86 – 87 (7 

– 8); 87 – 88 (13 – 2); 88 – 92 (7 – 2); 92 (13 – 18). 

RMw 50 – 57 (2 – 2); 57 (8); 58 (2); 58 – 61 (9 – 2); 61 – 71 (12 – 2); 71 – 78 

(9 – 2); 78 – 79 (18 – 2); 79 (10); 79 – 81 (20 – 2); 81 – 83 (20 – 2); 83 

(9); 83 – 84 (16 – 2); 84 (8); 84 – 85 (14 – 9); 85 – 86 (14 – 2); 86 – 87 (7 

– 8); 87 – 88 (13 – 2); 88 – 92 (7 – 2); 92 (13 – 18). 

=-RawData Lift 73 (12-14); 78 – 84 (2 – 13); 85 – 86 (9 – 7); 87 – 88 (8 – 7); 91 (26 – 

28); 92 (2 – 12). 

Drag 57 – 58; 60 – 61 (25 – 12); 71; 73 (12 – 14); 78 – 84 (2 – 13); 85 – 86 (9 

– 7); 87 – 88 (8 – 7); 91 (26 – 28); 92 (2 – 12); 

PMw 60 (19 – 20); 72 (2), 72 – 73 (23 – 5);  

=-(RawData) PMw 50 – 55 (all points except first and last); 56 (3 – 16); 74 (3 – 9); 84 (15 – 

28); 85 (3 – 7); 86 (9 – 12); 87 (3 – 6); 88 (9 – 12); 89 (3 – 6); 90 (12 – 

25); 92 (13 – 17). 

YMw 57 (3 – 7); 57 (9 – 11); 58 (3 – 8); 61 (3 – 11); 71 (3 – 8); 78 (3 – 17); 79 

(3 – 9); 79 (11 – 19); 81 (3 – 19); 83 (3 – 8); 83 (10 – 15); 84 (3 – 7); 84 

(9 – 13); 85 (10 – 13); 86 (3 – 6); 87 (9 – 12); 88 (3 – 6); 92 (3 – 12);. 

RMw 57 (3 – 7); 57 (9 – 11); 58 (3 – 8); 61 (3 – 11); 71 (3 – 8); 78 (3 – 17); 79 

(3 – 9); 79 (11 – 19); 81 (3 – 19); 83 (3 – 8); 83 (10 – 15); 84 (3 – 7); 84 

(9 – 13); 85 (10 – 13); 86 (3 – 6); 87 (9 – 12); 88 (3 – 6); 92 (3 – 12);. 

=-(-RawData) PMw 72 (2 – 22) 

*X – Interval start point from Run A; 

  Y – Interval end point from Run B; 

  A – Run number (start of interval); 

  B – Run number (end of interval) if interval of the same data import formula continues through multiple runs. 

  If no points are listed in the brackets, data import formula is valid for the whole run. 

  “…” includes further data processing for tare, calibration, and Zero Point corrections, 
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Table D4. Aero tare corrections. 

Raw (and Adjusted) 

Parameter 

Angle of Attack, deg / RPM (RPM only if applicable) or 

List of Points 

Formula 

Lift 90;  

175 
         

-90 – 0;  

160;  

170;  

175 (only Run 91) 

         

Drag Run 60: Only Points 25, 26, 27; 

Run 73: Points 12, 13, 14; 

Run 79: Points 10, 20; 

Run 91: Points 26, 27, 28 

         

-90 – 175          
Sideforce w -90 – 175          
PMw 175          

-90 – 170;  

175 (Run 91: only Points 29, 30, 31) 
         

YMw -90 – 90;  

175 
         

160;  

170 

No Tare 

RMw -90 – 90;  

175 
         

160;  

170 

No Tare 

   – Averaged aero tare correction for the same duct angle configuration (i – duct angle configuration). 

   – q value for the same point (i-Point). 
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Table D5. Calibration corrections. 

Raw/ 

Adjusted 

Parameter 

Formula Comment 

Alpha/ 

Alpha 
     

 

        
    

                                              
Alpha corrections were based on Calibration Run (Run 73: Tare with 

turnbuckles). Correction constants were chosen in a way that raw signal 

“Torque” would be converted to known value. Raw signal “Angle” was used 

to determine the final “Angle” values in adjusted data after corrections. 

Torque/ 

Torque 
     

 

        
    

 

                                     
Torque corrections were based on Calibration Run (Run 59: Torque 

Calibration). Correction constants were chosen in a way that raw signal 

“Torque” would be converted to Calibration Input value “input1.” Raw 

signal “Torque” was used to determine the final “Torque” values in adjusted 

data after corrections. 

Anemometer/ 

Anemometer 
                          

Correction was applied to Runs 89 through 92. “Run 89: Tunnel Wall 

Effects Mapping & New Anemometer Position Checkout” indicates that 

anemometer position was changed. Therefore, correction might have been 

needed for following runs. 

PMw/PMw            
or  

           
 

For angles of 

attack  

-90º, 90 

Yawing & Rolling Moments appear independent of Lift, 

Drag, and Side Force; therefore, no correction is required. 

Pitching Moment is a strong function of Drag in axial flow 

and Lift in cross flow.  Moment center appears to be off by 

1.0809". Correct by subtracting the data point from the 

respective force multiplied by the pitching moment arm.   

Corrections were applied only to points with RPM>0. 

   formula used for Runs 50–58, 61, 71, 74, 78, 79, 81, 83– 

90, 92.    formula used for Runs 62–69, 72, 75–77, 90. 

           
or 

           

For angles of 

attack        

-25, -20,  

-15, -10, -5,  

-2, 0, 175 

M. supp./ 

Main Side 
     

 

        
    

 

                                      
Main Arm, Side Load corrections were based on Calibration Run (Run 45: 

Applied Fish Scale Loads). Correction constants were chosen in a way that 

raw signal “M. supp.” would be converted to Calibration Input value “Lift.” 

Raw signal “M. supp.” was used to determine the final “Main Side” values 

in adjusted data after corrections. 

Stream Arm/ 

Stream Arm 
     

 

        
    

 

                                     
Streamlined Arm load corrections were based on Calibration Run (Run 44: 

Applied Fish Scale Loads). Correction constants were chosen in a way that 

raw signal “Stream arm” would be converted to Calibration Input value 

“Drag.” Raw signal “Stream arm” was used to determine the final “Stream 

Arm” values in adjusted data after corrections. 

Tie rod/Tie 

Rod 
     

 

        
    

 

                                    
Streamlined Arm load corrections were based on Calibration Run (Run 45: 

Applied Fish Scale Loads). Correction constants were chosen in a way that 

raw signal “Tie rod” would be converted to Calibration Input value “input1.” 

Raw signal “Tie rod” was used to determine the final “Tie Rod” values in 

adjusted data after corrections. 

cj – Correction constant for the specific parameter (j – correction constant number). 

ri – Raw Point i from run/point. 

Li, Di – Lift and drag values from Point i.



 

 

Table D6. Zero Point corrections. 

Adjusted 

Parameter 

Formula Runs Comment 

Lift, 

Drag, 

Sideforce,w, 

PMw, 

YMw, 

RMw, 

Main Side, 

Main Arm, 

Stream 

Arm, 

Tie Rod 

  
      

           
     

 

Zero Points are the first and the 

last point in the run (unless 

specified differently in Comments 

column). They are being 

subtracted from the final value 

gradually (as a linear 

interpolation) to compensate for 

value drift caused by temperature 

change during the run. 

50–55,  

58,  

61–64,  

66–72,  

74–78,  

81 

 

57 Point 8 used instead of the last point as a second Zero. 

79,  

83,  

85–88 

Run 79: Point 10 was used as a second Zero for previous points and as a first 

Zero for all the next points; 

Run 83: Point 9 same as Point 10 in Run 79; 

Run 85 divided into two sections between Zero Points 2 & 8 and 9 & 14; 

Runs 86–88 divided into two sections between Zero Points 2 & 7 and 8 & last 

point. 

84 Zero Points 2 & 8 were used as first and second Zeros for Points 3–7. Points 8 

and 14 were used as standalone Zeros by just subtracting them from final values 

of adjusted Points 9–13 and 15–last, respectively. (Both formulas were used for 

Run 84.) 

   

 

Only the first point of the run was 

used as a standalone Zero Point 

(unless specified differently in 

Comments column). It was 

subtracted from the final value of 

adjusted value. 

56, 65, 89  

90,  

92 

Run 90: Point 2 was used as a standalone Zero Point for Points 2–10, and Point 

11 was used as a standalone Zero Point for the remaining points. 

Run 92: Point 2 was used as a standalone Zero Point for points 3–12 and Point 

18 (last point) was used as a standalone Zero Point for the remaining points. 

Main Arm 

Control Rod 

 

  
      

           
     

 

50,  

52–55,  

58,  

 

1
4
2
 



 

 

 

 

 

 

 

 

 

 

 

 

 

Main Arm 

Control Rod 

(cont.) 

Zero points are the first and the 

last point in the run (unless 

specified differently in Comments 

column). They are being 

subtracted from the final value 

gradually (as a linear 

interpolation) to compensate for 

value drift caused by temperature 

change during the run. 

61–64,  

66–72,  

74–78, 81 

57 Point 8 used instead of the last point as a second Zero. 

79,  

83,  

85–88 

Run 79: Point 10 was used as a second Zero for previous points and as a first 

Zero for all the next points; 

Run 83: Point 9 was same as Point 10 in Run 79; 

Run 85 divided into two sections between Zero Points 2 & 8 and 9 & 14; 

Runs 86–88 divided into two sections between Zero Points 2 & 7 and 8 & last 

point. 

 

84 Zero Points 2 & 8 were used as first and second Zeros for Points 3–7. Points 8 

and 14 were used as standalone Zeros by just subtracting them from final values 

of adjusted Points 9–13 and 15–last respectively. (Both formulas were used for 

Run 84.) 

   

 

Only the first Point of the run was 

used as a standalone Zero Point 

(unless specified differently in 

Comments column). It was 

subtracted from the final value of 

adjusted value. 

51,  

56, 65, 89 

Run 51: Last point of the run was used as a standalone Zero Point. 

90, 92 Run 90: Point 2 was used as a standalone Zero Point for Points 2–10 and Point 

11 was used as a standalone Zero Point for the remaining points. 

Run 92: Point 2 was used as a standalone Zero Point for points 3–12 and Point 

18 (last point) was used as a standalone Zero Point for the remaining points. 

Torque   
      

           
     

 

Zero points are the first and the 

last point in the run (unless 

specified differently in Comments 

column). They are being 

subtracted from the final value 

50,  

52 – 55,  

58,  

61 – 64,  

66 – 72,  

74 – 78,  

 

Table D6. (cont.) 

1
4
3
 



 

 

gradually (as a linear 

interpolation) to compensate for 

value drift caused by temperature 

change during the run. 

81, 92 

57 Point 8 used instead of the last point as a second Zero 

79,  

83,  

85 – 88 

Run 79: Point 10 was used as a second Zero for previous points and as a first 

Zero for all the next points; 

Run 83: Point 9 same as Point 10 in Run 79; 

Run 85 divided into two sections between Zero Points 2 & 8 and 9 & 14; 

Runs 86–88 divided into two sections between Zero points 2 & 7 and 8 & last 

point. 

84 Zero Points 2 & 8 were used as first and second Zeros for Points 3–7. Points 8 

and 14 were used as standalone Zeros by just subtracting them from final values 

of adjusted Points 9–13 and 15–last respectively. (Both formulas were used for 

Run 84.) 

   

 

Only the first point of the run was 

used as a standalone Zero Point 

(unless specified differently in 

Comments column). It was 

subtracted from the final value of 

adjusted value. 

51, 56, 65 

89 

Run 51: Last point of the run was used as a standalone Zero Point. 

90 Point 2 was used as a standalone Zero Point for Points 2–10 and Point 11 was 

used as a standalone Zero Point for the remaining points. 

z – Standalone Zero Point. 

z1, z2 – First and second Zero Points for an interval of points. 

i – Point number. 

m – Number of the first Zero Point. 

n – Number of the second Zero Point. 

 

 

Table D6. (cont.) 1
4
4
 



 

 

APPENDIX E—RAW AND ADJUSTED DATA RUN PARAMETER SUMMARY 

Run # Points 
Test 

conditions 
Roll 

vane* 

Wind speed 
min (incl. 

Zero 
points), fps 

Wind 
speed 

min, fps 

Wind 
speed 

max, fps 

ADJUSTED RAW 

Duct tilt, 
deg 

Fan RPM 
(incl. Zero 

points) Fan RPM 

Flap 
deflection 

angle* 
Duct tilt, 

deg 

Fan RPM 
(incl. Zero 

points) Fan RPM 

Flap 
deflection 

angle* 

44                     -90.10 -1 - 1 -1 - 1  - 
45                     -90.10 -53 - -52 -53 - -52 - 

50 2 - 6 Hover No 0.00 9.58 22.56 -90.10 0 - 1800 800 - 1800 n/a -90.10 0 - 1764 798 - 1764 - 
51 2 - 12 Hover No 0.75 11.12 30.80 -90.10 0 - 2400 1000 - 2400 n/a -90.10 0 - 2374 967 - 2374 - 

52 2 - 8 Hover No 0.00 12.70 27.37 -90.10 0 - 2200 1000 - 2400 n/a -90.10 0 - 2164 969 - 2164 - 
53 2 - 9 Balance No 0.00 21.11 32.42 -90.10 0 - 2600 1800 - 2600 n/a -90.10 1 - 2564 1764 - 2564 - 
54 2 - 8 Hover Short 0.44 21.98 33.07 -90.10 0 - 2600 1800 - 2600 0 -90.10 6 - 2570 1767 - 2570 0 

55 2 - 8  Hover Short 22.27 22.27 32.67 -90.10 0 - 2600 1800 - 2600 -30 -90.10 0 - 2562 1757 - 2562 30 
56 2 - 16 Balance Short 0.00 0.00 0.00 -90.10 0 - 3400 1800 - 3400 0 -90.10 2 - 3410 1766 - 3410 0 

57_1 2 - 8 Hover Short 1.39 8.58 16.24 90.14 0 - 3400 1800 - 3400 0 90.40 1 - 3409 1764 - 3409 0 
57_2 9 - 11 Hover Short 8.03 8.03 9.02 90.14 1800 - 2600 1800 - 2600 -30 90.37 1766 - 2168 1766 - 2569 30 

58_1 2 - 5 Hover Long 0.00 9.88 12.52 90.14 0 - 2600 1800 - 2600 0 90.36 1 - 2566 1767 - 2566 0 
58_2 6 - 9 Hover Long 2.75 3.93 11.48 90.14 0 - 2600 1800 - 2600 -30 90.36 90 - 2570 1757 - 2570 30 

59 2 - 13                   -90.08 0-1 0-1 - 
60 2 - 27 Tare Short 0.00 0.00 101.87 -90 - 175 0 0 0 -90 - 175 -1 - 1  -1 - 1 0 

61 2 - 12 Hover Short 0.10 7.30 16.73 90.04 0 - 3000 1800 - 3000 0 90.27 1 - 2982 1761 - 2982 0 
62 2 - 16 FF Short 0.00 22.55 69.86 -24.99 0 - 3000 1800 - 3000 0 -24.94 1 - 2932 1713 - 2932 0 

63 2 - 9 FF Short 1.22 21.00 135.87 -24.98 0 - 3000 2200 - 3000 0 -24.93 -240 - 2697 1878 - 2697 0 
64 2 - 20 FF Short 0.00 16.30 102.16 -19.96 0 - 3000 1800 - 3000 0 -19.91 -1 - 2982 1758 - 2982 0 
65 2 - 22 FF Short 0.83 12.07 100.66 -14.95 0 - 3000 1800 - 3000 0 -14.90 0 - 2942 1718 - 2942 0 

66 2 - 23 FF Short 0.00 7.17 100.87 -9.94 0 - 3000 1800 - 3000 0 -9.87 1 - 2895 1674 - 2895 0 
67 2 - 24 FF Short 0.00 14.09 100.75 -4.93 0 - 3000 1800 - 3000 0 -4.86 -37 - 2889 1663 - 2895 0 

68 2 - 23 FF Short 0.30 9.53 105.77 -1.94 0 - 3000 1800 - 3000 0 -1.86 -17 - 2923 1705 - 2923 0 
69 2 - 24 FF Short 0.00 7.70 105.99 0.08 0 - 3000 1800 - 3000 0 0.17 1 - 2939 1718 - 2939 0 

71 2 - 9 Axial Short 0.53 5.82 33.96 90.03 0 - 1800 385 - 1800 0 90.26 -62 - 1667 249 - 1667 0 
72 2 - 23 FF Short 0.00 9.52 104.69 174.98 0 - 3000 1800 - 3000 0 175.39 0 - 2947 1723 - 2947 0 

73 2 - 39 Tare Short 1.36 1.36 101.72 -90 - 175 0 0 0 -90 - 175 0 0 0 
74 2 - 10 Cal NA 0.00 0.00 1.33 -90.10 0 - 3400 1201 - 3400 0 -90.11 -188 - 3123 880 - 3123 0 

75_1 2 - 9 FF Short 0.00 33.70 103.33 -19.97 0 - 2600 1800 - 2600 -20 -19.91 1 - 2570 1762 - 2570 -20 
75_2 10 - 15 FF Short 33.59 33.59 103.52 -19.97 1800 - 2600 1800 - 2600 -40 -19.91 1763 - 2571 1763 - 2571 -40 

75_3 16 - 22 FF Short 33.75 33.75 102.61 -19.97 1800 - 2600 1800 - 2600 20 -19.91 1759 - 2571 1759 - 2571 20 
75_4 23 - 31 FF Short 8.23 33.80 102.83 -19.97 0 - 2600 1800 - 2600 40 -19.91 57 - 2572 1759 - 2575 40 

76_1 2 - 8 FF Short 0.39 34.06 101.78 -9.94 0 - 2600 1800 - 2600 40 -9.87 1 - 2514 1701 - 2514  40 
76_2 9 - 14 FF Short 34.26 34.26 101.27 -9.94 1800 - 2600 1800 - 2600 20 -9.87 1702 - 2514 1702 - 2514 20 
76_3 15 - 20 FF Short 33.87 33.87 101.69 -9.94 1800 - 2600 1800 - 2600 -20 -9.87 1705 - 2512 1705 - 2512 -20 

76_4 21 - 27 FF Short 4.75 32.81 102.12 -9.94 0 - 2600 1800 - 2600 -40 -9.87 228 - 2511 1705 - 2511 -40 
77_1 2 - 8 FF Short 0.00 29.41 101.44 0.03 0 - 2600 1800 - 2600 -40 0.11 0 - 2283 1475 - 2283 -40 

77_2 9 - 14 FF Short 30.88 30.88 101.76 0.03 1800 - 2600 1800 - 2600 -20 0.11 1474 - 2300 1474 - 2300 -20 
77_3 15 - 20 FF Short 31.97 31.97 101.18 0.02 1800 - 2600 1800 - 2600 0 0.1 1474 - 2277 1474 - 2277 0 

77_4 21 - 26 FF Short 31.98 31.98 101.21 0.02 1800 - 2600 1800 - 2600 20 0.1 1470 - 2281 1470 - 2281 20 
77_5 27 - 33 FF Short 4.04 32.11 101.18 0.02 0 - 2600 1800 - 2600 40 0.1 -226 - 2284 1474 - 2284 40 

78_1 2 - 5 Axial Short 0.50 6.62 13.11 90.14 0 - 2600 1800 - 2600 40 90.37 -1 - 2508 1700 - 2508 40 

1
4
5
 



 

 

Run # Points 
Test 

conditions 
Roll 

vane* 

Wind speed 
min (incl. 

Zero 
points), fps 

Wind 
speed 

min, fps 

Wind 
speed 

max, fps 

ADJUSTED RAW 

Duct tilt, 
deg 

Fan RPM 
(incl. Zero 

points) Fan RPM 

Flap 
deflection 

angle* 
Duct tilt, 

deg 

Fan RPM 
(incl. Zero 

points) Fan RPM 

Flap 
deflection 

angle* 

78_2 6 - 8 Axial Short 10.22 10.22 13.43 90.14 1800 - 2600 1800 - 2600 20 90.37 1705 - 2509 1705 - 2509 20 
78_3 9 - 11 Axial Short 9.13 9.13 12.06 90.14 1800 - 2600 1800 - 2600 0 90.37 1702 - 2511 1702 - 2511 0 

78_4 12 - 14 Axial Short 9.59 9.59 12.25 90.14 1800 - 2600 1800 - 2600 -20 90.37 1701 - 2519 1701 - 2519 -20 
78_5 15 - 18 Axial Short 2.59 6.62 8.63 90.14 0 - 2600 1800 - 2600 -40 90.37 57 - 2512 1705 - 2512 -40 

79 2 - 20 Hvr-succession Short 0.00 7.28 17.65 90.14 0 - 1800 1800 0 90.36 -35 - 1650 1635 - 1650 - 
81_1 2 - 6 Axial Long 0.00 8.06 14.12 90.15 0 - 3000 1800 - 3000 0 90.37 0 - 2695 1477 - 2695 0 
81_2 7 - 9 Axial Long 7.73 7.73 9.78 90.15 1800 - 2600 1800 - 2600 -20 90.37 1477 - 2285 1477 - 2285 -20 

81_3 10 - 12 Axial Long 3.69 3.69 9.94 90.15 1800 - 2600 1800 - 2600 -40 90.37 1472 - 2281 1472 - 2281 -40 
81_4 13 - 15 Axial Long 7.24 7.24 13.88 90.15 1800 - 2600 1800 - 2600 20 90.37 1474 - 2283 1474 - 2283 20 

81_5 16 - 20 Axial Long 1.32 9.85 12.86 90.15 0 - 3000 1800 - 3000 40 90.37 -255 - 2698 1477 - 2695 40 
83 2 - 16 Axial Long 0.00 6.00 15.98 90.15 0 - 3000 1200 - 3000 0 90.37 1 - 2986 1163 - 2986 0 

84_1 2 - 13 Axial Long 0.00 4.06 14.43 90.14 0 - 3000 1200 - 3000 0 90.36 0 - 2932 1109 - 2932 0 
84_2 14 - 23 Axial Long 0.00 12.07 60.79 -89.99 0 - 3000 1200 - 3000 0 -90 -49 - 2924 1107 - 2924 0 

84_3 24 - 28 Axial Long 12.79 12.79 37.23 -89.99 1200 - 3000 1200 - 3000 11 -89.99 1105 - 2932 1105 - 2932 0 
85_1 2 - 8 Axial ? 0.34 22.45 38.09 -90.10 0 - 3000 1800 - 3000 n/a -90.02 0 - 2983 1764 - 2983 - 

85_2 9 - 14 Axial ? 3.44 9.84 17.20 90.13 0 - 3003 1801 - 3003 n/a 90.36 34 - 2983 1772 - 2983 - 
86_1 2 - 7 Axial ? 0.32 7.35 13.62 90.13 0 - 3001 1800 - 3001 n/a 90.35 0 - 2947 1731 - 2947 - 

86_2 8 - 13 Axial ? 0.00 21.25 37.01 -90.11 0 - 3002 1801 - 3002 n/a -90.12 -1 - 2951 1728 - 2951 - 
87_1 2 - 7 Axial ? 0.00 21.42 36.61 -90.11 0 - 3002 1801 - 3002 n/a -90.12 0 - 2948 1732 - 2948 - 
87_2 8 - 13 Axial ? 0.94 7.44 15.19 90.10 0 - 2999 1800 - 2999 n/a 90.35 18 - 2949 1736 - 2949 - 

88_1 2 - 7 Axial ? 0.00 7.37 18.99 90.10 0 - 3003 1799 - 3003 n/a 90.35 0 - 2986 1760 - 2986 - 
88_2 8 - 13 Axial ? 0.00 21.95 37.80 -90.11 0 - 3002 1800 - 3002 n/a -90.12 58 - 2979 1758 - 2979 - 

89 2 - 6 Axial Short 1.81 21.85 37.49 -90.11 0 - 3001 1801 - 3001 0 -90.12 0 - 2971 1756 - 2971 0 
90_1 2 - 10 FF Short 0.00 7.37 59.34 -14.93 0 - 3001 1800 - 3001 n/a -14.87 0 - 2982 1745 - 1982 - 

90_2 11 - 25 FF No 0.00 20.76 74.86 -90.08 0 - 3003 1799 - 3003 n/a -90.09 38 - 2983 1759 - 2983 - 
91 2 - 31 Tare No 0.43 0.43 101.76 -90 - 175 0 0 n/a -90 - 175 -1 - 2 -1 - 2 - 

92_1 2 - 12 Tare No 0.00 0.00 14.75 90.05 0 - 3402 1801 - 3402 n/a 90.27 0 - 3124 1475 - 3124 - 
92_2 13 - 18 Tare No 7.47 22.06 44.60 -90.10 0 - 3399 1802 - 3399 n/a -90.11 -206 - 3121 1485 - 3121 - 

*”?” in Roll vane, and “-“ and “n/a” in Flap deflection angle sections are taken directly from data file. 
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APPENDIX F—SCANNED FIGURES FROM SOLOTREK DUCTED ROTOR  

TEST REVIEW 

 

Figure F1. Wind tunnel installation. 

 
 

 

Figure F2. Wind tunnel installation—plan views. 
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Figure F3. Ducted fan layout. 

 

 

 

 

 

Figure F4. Duct top view. 



 

149 

 
 

Figure F5. Duct load schematic. 
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Figure F6. Duct cross section. 

 

 

 

Figure F7. Streamlined support cross section. 
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Figure F8. Streamlined support beam schematic. 
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Figure F9. Fan hub. 
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Figure F1. Tunnel installation. 

  

Figure F10. Primary support arm. 
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Figure F11. Side housing and tie rod. 
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Figure F12. Bearing locations. 

 

 

 

 
 

Figure F13. Driveshafts. 
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Figure F14. Tunnel installation. 

 

 
Figure F15. Roll  vane cross section. 
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Figure F16. Roll vane installation. 


